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erful optimizing 
ler ever 


Sieve benchmark 


222 немесі мере 


Compile and 
Нак те | 18.13 


аана | 395 | 508 


Object сой 


Benchmark гип on an IBM PS/2 Model 60 using Turbo C version 
1.0 and the Turbo Linker version 1.0; Microsoft C version 4.0 and 
the MS overlay linker version 3.51. 


Technical Specifications 

[Y Compiler; One-pass optimizing com- 
piler generating linkable object 
modules. Included is Borland's high. 
performance Turbo Linker." The object 
module is compatible with the PC. 
DOS linker. Supports tiny, small, com- 
pact, medium, large, and huge 
memory model libraries. Can mix 
models with near and far pointers. 
Includes floating point emulator 
(utilizes 8087/80287 if installed). 
Interactive Editor: The system 
includes a powerful, interactive full- 
screen text editor. If the compiler 
detects an error, the editor auto- 
matically positions the cursor approp- 
riately in the source code. 


Development Environment: A power- 
ful "Make" is included so that manag- 
ing Turbo C program development is 
highly efficient. Also includes pull- 
down menus and windows. 
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Links with relocatable object modules 
created using Borland's Turbo Prolog 
into a single program. 

Inline assembly code. 

Loop optimizations. 

Register variables. 

ANSI C compatible. 

Start-up routine source code included. 
Both command line and integrated 
environment versions included. 
License to the source code for Run- 
time Library available. 
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Join more than 100,000 Turbo C 
enthusiasts, Get your copy of 
Turbo C today! 


Minimum system requirements: All products run on IBM PC, 
XT, AT, PS/2, portable and true compatibles. PC-DOS (MS-DOS) 
2.0 or later. 384K RAM minimum. Basic Telecom and Editor Tool- 
boxes require 640K. 


Borland International 
4585 Scotts Valley Drive, Scotls Valley, CA 95066 
Telephone: (408) 438-8400 Telex: 172373 


Why more than 600,000 


programmers worldwide are using 
Turbo Pascal today 


Turbo Pascal's worldwide 

success is Borland's advanced 
technology. We created a com- 
piler so fast, that Turbo Pascal" is 
now the worldwide standard. And 
there are more tools for Turbo 
Pascal than for any other develop- 
ment environment in the world. 


Те irresistible force behind 


You'll get everything you 
need from Turbo Pascal and 
its 5 Toolboxes 


Turbo Pascal and Family are 
all you'll ever need to perfect pro- 
gramming in Pascal. 

If you've never programmed 
in Pascal, you'll probably want to 
start with Turbo Pascal Tutor® 2.0, 
and as your expertise quickly 
grows, add Toolboxes like our 


е Database Toolbox? 
Editor Toolbox? 
• Graphix Toolbox" 
* GameWorks* 
and our newest, 
* Numerical Methods Toolbox" 


с 5109 
| ULL VERS! 
MAC AVAILABLE 


And because Turbo Pascal is the 
established worldwide standard, 
3rd party, independent non- 
Borland developers also offer an 
incredible array of programs for 
Turbo Pascal. Only $99.95! 


66 Borland International's 
Turbo Pascal took the pro- 
gramming world by storm. A 
great compiler combined 
with a good editor at an 
astounding price, the pack- 
age quickly came to be 
called, simply, Turbo—and 
has sold more than 500,000 
copies. 

Stephen Randy Davis, PC Magazine 


Ianguage deal of the cen- 
tury. PC Magazine 
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For Scientists and Engineers: 
Turbo Pascal Numerical 
Methods Toolbox 


The Numerical Methods Tool- 
box is a complete collection of 
Turbo Pascal routines and pro- 
grams. Add it to your deve 
ment system and you have the 
most comprehensive and power- 
ful numerical analysis capabil- 
ities—at your fingertips! 


The Numerical Methods Tool. 
Бох is a state-of-the-art mathemat- 
ical toolbox with these ten pow- 
erful features: 


Zeros of a function 
Interpolation 
Differentiation 
Integration 

Matrix Inversion 
Matrix Eigenvalues 
Differential Equations 
Least Squares 

Fourier Transforms 
Graphics 
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Each module comes with pro- 
cedures that can be easily adapted | 
to your own program. The Tool- 
box also comes complete with 
source code. So you have total 
control of your application. 


Only $99.95! 


Turbo Prolog: 
The Natural Language of 
Artificial Intelligence 


hether you're a first-time 
\ \ | programmer ог an expe- 

rienced one, Turbo Prolog's 

natural implementation of Artifi- 
cial Intelligence soon shows you 
how to build expert systems, nat- 
ural language interfaces, custom- 
ized knowledge bases and smart 

information 
management 
systems. 


Turbo Prolog and Turbo C 
work hand-in-hand 


Turbo Prolog” interfaces per- 
fectly with Turbo С° because 
they're both designed to work 
with each other. 

The Turbo Prolog/Turbo C 
combination means that you can 
now build powerful commercial 
applications using two of the 
most powerful languages 
available. 


Turbo Prolog's development 
system includes: 

ІМ А complete Prolog compiler that 
is a variation of the Clocksin and 
Mellish Edinburgh standard 
Prolog. 


[M A full-screen interactive editor. 

[M Support for both graphic and text 
windows. 

[M All the tools that let you build 
your own expert systems and 
AI applications with un- 
precedented ease. 


Ail Borland products are irademarks or registered trademarks оі Boriand Interna- 
tional, Inc. or Bodand/Analytica, Inc. Other brand and produci names are irade- 
marks or registered trademarks of their respective ho Iders. 

Copyright 1987 Borland international Bi -1131 


66 An affordable, fast, and 
easy-to-use language that 
will delight the newcomer 
‚.. You experienced Prolog 
hackers will likewise be 
delighted, if not astonished, 
by the features and per- 
formance of the Turbo 
Prolog development 
environment. 

Turbo Prolog offers gener- 
ally the fastest and most 
approachable implementa- 
tion of that language. 


Darryl Rubin, АІ Expert. IF 


How Turbo Prolog's new Tool- 
box adds 80 powerful tools 
and 8000 lines of source code 


In keeping with Borland tradi- 
tion, we've quickly added the 
new Turbo Prolog Toolbox" to 
Turbo Prolog. 

With 80 tools and 8000 lines 
Of source code that can easily be 
incorporated into your own pro- 
grams—and 40 sample programs 
that show you how to put these 
AI tools to work—the Turbo 
Prolog Toolbox is a highly intelli- 
gent, high-performance addition. 
Only $99.95! 


Turbo Prolog Toolbox 
features include: 


Business graphics generation: 
boxes, circles, ellipses, bar charts, 
pie charts, scaled graphics 
Complete communications pack- 
age: supports XMODEM protocol 
File transfers from Reflex," dBASE 
III," 1-2-3,* Symphony* 

А unique parser generator: con- 
struct your own compiler or query 
language 
Sophisticated user-interface design 
tools 
Contains 40 example programs 
Easy-to-use screen editor: design 
your screen layout and I/O 
Calculated fields definition 
Over 8,000 lines of source code 
you can incorporate into your own 
programs 


Tur 
The most pow 
comp: 


ur new Turbo C generates 
О) fast, tight, production- 
quality code at compilation 
speeds of more than 13,000 lines 
a minute! 
It's the full-featured optimizing 
compiler everyone has been wait- 
ing for. 


Switching to Turbo C, or 
starting with Turbo C, you 
win both ways 

If you're already programming 
in C, switching to Turbo C will 
make you feel like you're riding a 
rocket instead of pedaling a bike. 

If you're never programmed in 
C, starting with Turbo C gives you 
an instant edge. It's easy to learn, 
easy to use, and the most efficient 
C compiler at any price. 
Only $99.95! 


66 Turbo C does look like 
What We've All Been Waiting 
For: a full-featured compiler 
that produces excellent 
code in an unbelievable 
hurry ... moves into a class 
all its own among full- 
featured C compilers... 
Turbo C is indeed for the 
serious developer . .. One 
heck of a buy—at any 


price. Michael Abrash, 
Programmer's Journal J 5 


Turbo C, 
Turbo Basic, 
Turbo Pascal and 
Turbo Prolog 
technical 
excellence 


46 Borland International’s Turbo Pascal, Turbo Basic 
and Turbo Prolog automatically identify themselves, by 
virtue of their ‘Turbo’ forenames, as superior language 
products with a common programming environment. 
The appellation also means to many PC users a ‘must 
have’ language. To us Turbo C looks like a coup for 


Borland. Garry Ray, PC Week 99 
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Turbo Basic introduces 
its powerful new Telecom, Editor 


NEW! 


and Database Toolboxes 


urbo Basic® is the break- 
T through you've been waiting 

for. The same power we 
brought to Pascal with Turbo 
Pascal has now been applied 
to BASIC with Turbo Basic. 

Compatible with BASICA, Turbo 

Basic is the high-performance, 
high-speed BASIC you'd expect 
from Borland. 


Basically, Turbo Basic is 
all you need 


It's a complete development 
environment which includes an 
incredibly fast compiler, an inter- 
active editor and a trace debug- 
ging system. It outperforms all its 
rivals, and because it's compatible 
with BASICA, you probably 
already know how to use it. 

Includes a free MicroCalc 
spreadsbeet complete witb source 
code. Only $99.95! 


А technical look at Turbo Basic 


М Full recursion supported | 

(4 Standard IEEE floating-point format | 

М Floating-point support, with full | 
8087 (math co-processor) integra- | 
tion. Software emulation if no | 

| 8087 present 

| [M Program size limited only by avail- | 
able memory (no 64K limitation) 

[М VGA, CGA, and EGA support 

М Access to local, static, and global | 
variables 

[М Full integration of the compiler, 
editor, and executable program, 
with separate windows for editing, 
messages, tracing, and execution 

М Compile, run-time, and I/O errors | 
place you in the source code 
where error occurred 

М New long integer (32-bit) data 
type 

М Full 80-bit precision 

М Pull-down menus 

[M Full window management 


66 Borland has created 
the most powerful version 
of BASIC ever. 
Ethan Winer, PC Magazine 93 


-— — -— — — 


Telecom Toolbox is a complete 

communications package which 

takes advantage of the built-in 

communications capabilities of 

BASIC—use as is or modify. 

* Pull-down menus and windows 

* XMODEM support 

* VT 100 terminal emulation 

* Captures text to disk or printer 

* PhoneBook file 

* 300, 1200, 2400 baud support 

* Supports script files 

* Fast screen I/O 

* Supports most of XTalk’s 
command set 

* Manual dial and redial options 
Use Telecom Toolbox to embed 

communications capabilities into 

your own programs and/or build 

your own communications pack- 

age. Source code included for 

all Toolbox code and sample 

programs. Only $99.95! 


For the dealer nearest you or to order by phone call 


(800) 255-8008 
in CA (800) 742-1133 in Canada (800) 237-1136 


IN TERNATIÜNAL 


Inquiry 29 for End-Users. 
Inquiry 30 for DEALERS ONLY. 


Database Toolbox means that 
you don't have to reinvent the 
wheel each time you write new | 
Turbo Basic database programs. 


[M "Trainer" shows you how B+ 
trees work. (Simply key in | 
sample records and you'll see | 
your index being built.) | 
ІМ Turbo Access instantly locates, 
inserts or deletes records in a 
database—using B- trees. 


[V Turbo Sort sorts data on single 
items or on multiple keys and 
features virtual memory 
management for sorting large 
data files. 


Source code included. 


Only $99.95! 


Editor Toolbox is all you need 
to build your own text editor or 
word processor. Includes source 
code for two sample editors. 

First Editor is a complete editor 
ready to include in your programs, 
complete with windows, block 
commands and memory-mapped 
screen routines. 

MicroStar” is a full-blown text 
editor with a complete pull-down 
menu user interface, and gives you 
* Wordwrap 
* Undo last change 
e Auto-Indent 
* Find and Find/Replace with options 
* Set left/right margins 
* Block mark, move and copy 
е Tab, insert, overstrike modes, line 

center etc. 

Includes source code. 


Only $99.95! sena 
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smARTWORK Keer 
Smarter 


Getting 


Smarter Artwork 


Three years ago, Wintek engi- 
neers created smARTWORK їо 
reduce the time and tedium of 
laying out their own printed-circuit 
boards. Thousands of engineers 
have since discovered the ease of 
use and sophistication that makes 
smARTWORK the most popular 
РСВ CAD software available. And 
thanks to them, smARTWORK keeps 
getting better. 


smARTWORK transforms 
your IBM PC into a PCB CAD systern 


Interactive routing, continual 
design-rule checking, pad shav- 
ing, and production-quality 2X 
anwork have always been a part 
of smARTWORK. And now that 
many customer suggestions have 
become a part of the software, 
smARTWORK is an even better 
value. Thats why we 
offer it with a thirty- 
day money-back 
no-nonsense 
guarantee. 


Using an Epson ог IBM dot-matrix 


printer, you can create 2X artwork and | 


4X or 2X checkplots in a fraction of the 
time hand-taping reauires 


i> > i Current Versions 


New smARTWORK Features 


O Silkscreen layer for component 
placement and identification 


O Text capabilities for all three 
layers 


O Selectable trace widths and 
pad shapes and sizes 


O User-definable library 


O Ground planes created with a 
single command 


[] Solder-mask and padmaster 
plots generated automatically 


L] Quick printer 2X checkplots 
L] Additional drivers for printers 
and plotiers 
O Optional drill-iape and 
Gerber photoplotter utilities 
О AutoCAD? .DXF file output 
LI Completely updated 
manual 
О 800 number for free 
technical assistance 


2" by 4" section of a 10" by 16" double- 
sided board with silkscreen layer 


HiWIRE 
smARTWORK 


V1.0r2 
V4.3rO 


NEW 


Autorouter Included 
Still $895 


Camera-ready 
2X arlwork from an HI or HP pen plotter 


The Smart Buy. Guaranteed. 


Still priced at $895, smARTWORK 
is proven, convenient, and fast. 
Омг money-back guarantee lets 
you iry smARTWORK for 30 days 
at absolutely no risk. Call toll free 
(800) 742-6809 today and put 
smARTWORK to work for you 
tomorrow. That's smart work. 


System Requirements 


О IBM PC, PC XT, or PC AT with 384K 
RAM, and DOS V2.0 or later 

О IBM Color/Graphics Adapter with 
RGB color ог B&W monitor 

О IBM Graphics Printer or Epson 
FX/MX/RX-series printer, and/or 

О Houston Instrument DMP-40, 44, 42, 
54,52, or Hewlett-Packard 7470, 
7475, 7550, 7580, 7585, 7586 pen 
plotter 

[] Optional Microsoft Mouse 


Wintek Corporation 

4804 South St. 

Lafayetie, IN 47904 

Telephone: (800) 742-6809 

In Indiana: (317) 742-8428 
Telex: 70-9079 WINTEK CORP UD 


"smARTWORK", "Wintek", ond the Wintek logo ore registered trodernorks of 
Wintek Corporation. "АЛоСАП” is a registered frodemark of Autodesk, Inc. 
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Intriguing Tales from 

the Early Days of the PS/2 | 
Some companies in Austin, 
Texas, say IBM has been hir- 
ing workers away from their 
production lines to work in the 
PS/2 factory. Conclusion: 
The PS/2 machines must be 
selling well. 

Another story out of Texas 
says that a major manufactur- 
er of compatibles there, while 
publicly challenging the value 
of the PS/2 architecture, is 
privately videotaping the cre- 
ation of its own PS/2 clones. 
The videotapes are to aid in 
the company's legal defense if 
IBM charges patent or copyright in- 
fringement. 

А California card manufacturer has 
heard that IBM is offering clone makers 
licenses to PS/2 technology for $3 million 
or 1 percent of revenues. This is a single 
unconfirmed report that may be nothing 
more than a rumor, but it would be earth- 
shaking for smaller companies if true. 

Two general managers of a major card 
maker say that the Micro Channel bus 
will be hard to clone successfully. In 
order to ensure compatibility, they say, 
manufacturers will have to make almost 
exact copies, which will risk patent 
infringement. 

Jay Bell of PC's Limited says duplicat- 
ing the Micro Channel is difficult but not 
impossible. PC's Limited's 80386 ma- 
chine outperformed all those tested thus 
far by BYTE on most benchmarks. How- 
ever, the IBM PS/2 Model 80 was faster 
on a measure of I/O and on floating-point 
operations. IBM seems to have a monop- 
oly on 80387 parts at this point, giving it 
a big edge on floating-point operations in 
the 80386 world. Manufacturers are 
looking hard at the Weitek floating-point 
chip set as an alternative to the 80387. 

Tandy, pointing out that it already has 
patent exchange agreements with IBM, 
foresees no legal problems in making 
Micro Channel machines if it chooses to 
do so. But CEO John Roach also says the 
IBM software standard is what matters, 
not hardware. “We now can have very in- 
novative hardware within the software 
standards," Roach adds. 

Another card manufacturer says it will 
be required to use surface-mount technol- 
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ogy to fit its circuity onto cards in the 
Micro Channel form factor. This will 
drive up costs. Furthermore, although 
the company would like to make 32-bit 
cards to maximize performance on the 
Micro Channel in the Model 80, the com- 
pany will probably limit itself to a single 
line of cards for the Micro Channel—all 
16-bit. Costs of doing two separate prod- 
uct lines are discouraging. The company 
contrasts this situation with the Apple 
Macintosh II and NuBus, which is a 32- 
bit bus only and has a larger form factor. 

One major card maker in the IBM mar- 
ket is waiting for the Micro Channel to 
gain an installed base before developing 
products for it. Having been burned by 
developing products for the Convertible 
and the XT 286, this manufacturer is 
making a peripheral box for the Micro 
Channel that accepts XT and AT cards 
rather than a whole new set of Micro 
Channel cards. 

The suggestion that IBM-compatible 
companies should standardize on NuBus 
rather than on Micro Channel looks more 
plausible all the time. This view, first ad- 
vanced in print by Steve Gibson of 
InfoWorld, is supported by the higher 
performance of NuBus, the availability to 
all of the NuBus standard, and the suit- 
ability of NuBus for 80386-based systems 
as well as 68020-based systems. 

Apple’s commitment to NuBus guar- 
antees a market of considerable size. Fur- 
thermore, many companies that formerly 
made products only for IBM machines 
are planning to make cards for the Macin- 
tosh II. If Tandy, Zenith, Compaq, or an- 


. other major IBM-compatible manufac- 


turer adopted NuBus rather 
than facing the legal issues of 
the Micro Channel, the Nu- 
Bus market would suddenly 
look irresistible to many third 
parties. 

The consensus in the indus- 
try is that Apple’s Macintosh 
operating system will offer 
multitasking long before OS/2 
has a Presentation Manager. 
Just as DEC has done in the 
minicomputer market, Apple 
may exploit the theme “Apple 
has it now" in the microcom- 
puter market. 

Furthermore, technical 
people at Ansa say that OS/2 
users will need at least 3 megabytes of 
RAM. One megabyte will be required for 
the "compatibility box," and 2 mega- 
bytes will be needed to support the com- 
bined requirements of the Presentation 
Manager and multitasking. Memory is 
cheap, true, but the cost of very fast 
memory adds up before you reach 3 
megabytes. 

Increasingly, software developers who 
have concentrated on the IBM market are 
developing products for the Macintosh 
and Unix as well. Robert Carr of Ashton- 
Tate was one of the first to predict this 
trend. Ron Posner, president of Ansa, 
says, ^We're definitely interested in the 
Mac. We're not only looking at the possi- 
bility of moving Paradox to the Mac, but 
also in acquiring Mac products. We want 
to put Paradox in as many environments 
as possible, especially where there's no 
product like Paradox." By the way, any- 
one who hasn't seen the network version 
of Paradox should take a look. Ansa has 
dramatically advanced the state of the art 
in multiuser network databases. 

А spokesperson for Genoa, a maker of 
graphics cards and tape backup systems 
for IBM-compatible machines, warns 
thatthe УСА will be difficult to copy and 
expresses skepticism about products al- 
ready claiming VGA compatibility. 

Despite occasional claims to the con- 
trary, many IBM-compatible manufac- 
turers are shifting to 3%-imch micro- 
floppies as standard mass storage devices 
in future product lines. This change is 
long overdue. 

—Phil Lemmons 
Editor in Chief 


Illustration by Maciek Albrecht 
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AND NOW, AN UNFAIR | 
COMPARISON BETWEEN THE COMPAQ 386 — 
AND THE NEW PC'S LIMITED 386" 


Not terribly fast. ; 
Not terribly cheap. n 


% 
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СОМРАО 386 


‘Compaq isa registered trademark of Compaq Computer Corporation. 


In truth, any comparison between the two 
computers would be less than fair 

Because when we built our 386 machine, 
we didn't just copy what the other guys were 
doing, then throw іп a few extra microchips for 
good measure; we built the industry's first true 
second-generation 386 computer. 

Just take a look at how this baby performs. 

Our proprietary 386 motherboard is 
less cluttered and utilizes Very Large Scale 
Integration and Static RAM. As a result, this 
machine has zero wait states, screams through 
compatible software, and blows the doors off 
Compaq; 386 оп 16 and 32 bit instructions, 
mathematical calculations, sorting and 
memory read and write tests* 

Now take a look at the price. Because you 


buy directly from us, you bypass the middlemen 


—and their 


dealer markups. means you can get our 
386 for around $3, 000 less than Compaq'’s** 
But saving money is just the beginning, 
We back every machine with a one-year war- 
ranty and a 30-day no-questions-asked money 
back guarantee. And the low systems prices 
include the cost of your optional 12-month 
on-site service contract with Honeywell Bull. 
To order your computers, call us at 
1-800-426-5150. Talk to one of our sales 
representatives about which computers you 
want, give us your credit card number or 
corporate purchase order number, and UPS 
will deliver your computers to your door 
50 to all of you who already bought 
Compaq 386, you have our condolences. 
And to those of you who are thinking of 
buying one, you have our phone number: 
1-800-426-5150. 


PCS LIMITED 300 


INTEL 86386 RUNNING AT 16 Miz 
1624K ОҒ 6 WAIT STATE STATIC RAM 
1.2 MEG FLOPPY DRIVE 
COMBINED FLOPPY AND HARD DISK CONTROLLER 


SMART VU (REAL TIME DIAGNOSTIC DISPLAY) 
EGA HIGH RESOLUTION MONITOR 
2 SERIAL AND 1 PARALLEL PORT 


t. ! 
6. п 


"PC's Limi ied 386 Benchmark Shady is 


most comparable oyster: Compaq 
70 with a 70 Meg tmd ган ive les price $8 693 
PC's Limited 3855 valh a 70 Meg hand drive kl 
price 55 398 
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PC’S LIMITED 386" 
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The 386! Monochrome System 

Includes the following standard features and options. 

Intel 80886 running at 16 MHz 

1024K of 0 Wait State Static RAM 

1.2 Meg floppy drive 

Combined floppy and hard disk Controller 

101 key Keyboard 

192 watt Power Supply 

System Clock/Calendar/Configuration Data in 
CMOS RAM with battery backup 

Hercules compatible Monochrome Graphics card 

2 Serial and 2 Parallel ports 

High Resolution Monochrome Monitor 

Smart Vu™ (Real Time Diagnostic Display ) 

12 month, on-site Honeywell Bull service contract 

With a 40 Meg, 28 MS hard drive 


and standard сһаввіб........................ $4,499 
With a 70 Meg, 28 MS hard drive 

and standard chassis ........................ $4,899 
With a 150 Meg, 18 MS hard drive 

and standard chassis ........................ $5,899 


The 386'* EGA Color System 
The above system with the following substitutions. 
EGA Video card 
2 Serial and 1 Parallel port 
The EGA High Resolution Monitor 
with a 40 Meg, 28 MS hard drive 


and standard chassis ........................ $4,999 
With a 70 Meg, 28 MS hard drive 

and standard chassis ........................ $5,399 
With a 150 Meg, 18 MS hard drive 

and standard сһаз515........................ $6,499 


The 286? Monochrome System 

Includes the following standard features and options. 

Intel 80286 running at 6 and 12 MHz 

1024K on board * 1.2 Meg floppy drive 

Combined floppy and hard disk Controller 

84 key Keyboard 

192 watt Power Supply 

Clock/Calendar with battery backup 

Hercules compatible Monochrome Graphics card 

2 Serial and 2 Parallel ports 

High Resolution Monochrome Monitor 

Standard chassis 

Smart Vu™ (Real Time Diagnostic Display) 

12 month, on-site Honeywell Bull service contract 
With a 40 Meg, 28 MS hard drive ............... 52,699 
With a 70 Meg, 28 MS hard drive ............... $2,999 


The 286" EGA Color System 

The above system with the following substitutions. 

EGA card 

2 Serial and 1 Parallel port 

The EGA High Resolution Monitor 

With a 40 Meg, 28 MS hard drive ............... $3,199 
With a 70 Meg, 28 MS hard drive ............... $3,499 


We have technical support people that you can talk to for free by 
calling 1-800-624-9896, 

Qur Total Satisfaction Guarantee works like this: Any item bought 
from us may be returned within 30 days from the date it was shipped for a 
full refund of your purchase price. Returned items must be as-new, not 
modified or damaged, with all warranty cards, manuals, and packaging 
intact. Returned items must be shipped prepaid and insured, and must 
bear a PC's Limited Credit Return Authorization (CRA) on the shipping 
label. 

Qur One Year Limited Warranty says we warrant each system we 
manufacture to he free from defects in materials and workmanship for 
one year following the date of shipment from PC's Limited. During the one 


All systems prices include the features and options listed. Pricing and System Specifications are subject to change without notice. Please inquire for current details. © 1987 PC's Limited. Dell Computer Corporation. 
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The 286* Monochrome System 

Includes the following standard features and options. 

Intel 80286 running at 6 and 8 MHz 

1024K on board * 1.2 Meg floppy drive 

Combined floppy and hard disk Controller 

84 key Keyboard • 192 watt Power Supply 

Clock/Calendar with battery backup 

Hercules compatible Monochrome Graphics card 

2 Serial and 2 Parallel ports • High Resolution Mono- 
chrome Monitor • Smart Vu™ (Real Time 
Diagnostic Display ) 

12 month, on-site Honeywell Bull service contract 

With a 20 Meg, 65 MS hard drive 


and the space saving chassis ................ $1,799 
With a 40 Meg, 40 MS hard drive 
and standard chassis ........................ $2,149 


=== i ш 


The 286° ЕСА Color System 

The above system with the following substitutions. 
EGA card * 2 Serial & 1 Parallel port * EGA High 
Resolution Monitor 

With one 20 Meg, 65 MS hard drive 


and the space saving chassis ................ $2,299 
With a 40 Meg, 40 MS hard drive 
and standard chassis ........................ $2,649 


year period, we will repair or replace, at our option, any defective products 


at no additional charge. 

Optional Honeywell Bull On-Site Service Contract provides for on-site 
service for parts and labor within the next business day if your system is 
located within 100 miles of Honeywell Bull’s 185 service locations. 

A system is defined as a CPU, monitor, video card and the disk drives 
indicated above. Your co-operation will be required in explaining the 
problem before a customer service engineer is dispatched. 

Cal or write PC's Limited for the complete terms of our Total 
Satisfaction Guarantee, our One Year Warranty and the Honeywell Bull 
Service Contract. PC's Limited, 1611 Headway Circle, Bldg. 3, Austin, 
Texas 78764. 


The Turbo Monochrome System 
Includes the following standard features and options. 
Intel 16-bit 8088-2 running at 4.77 and 8 MHz 
640K on board * 84 key Keyboard 
130 watt Power Supply 
Hercules compatible Graphics Adapter with 
] Parallel port 
High Resolution Monochrome Monitor 
12 month, on-site Honeywell Bull service contract 


With one 360K floppy drive....................... $799 
With one 360K floppy and a 20 Meg, 
65 MS hard агіуе............................. $1,199 


The Turbo EGA Color System 

The above system with the following substitutions. 
EGA card 

The ЕСА High Resolution Monitor 

With one 360K floppy drive and a 


20 Meg, 65 MS hard drive.................... $1,699 
With one 360K floppy and a 40 Meg, 
40 MS hard 4гіе............................. $2,199 


AT, Hercules, and Honeywell Bull are registered trademarks. 


To order a PC's Limited computer 
call us at 1-800-426-5150. Extension 
738. 

Our sales lines are open from 7 to 7 
Monday through Friday and 9 until 2 
on Saturday, Central Standard Tire. 


PCS LIMITED 


Dell Computer Corporation 
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LETTERS 


Outlining on Toshiba's T1100 Plus 
Richard Brzustowicz Jr. (Review Feed- 
back, May), referring to the review “Four 
Portable Computers" in the February 
BYTE, mentioned that he cannot use 
Microsoft Word's outlining facility on his 
Toshiba T1100 Plus laptop because the 
program needs number-pad plus and mi- 
nus keys that are not accessible on his 
keyboard. 

You can solve this problem by redefin- 
ing the keyboard layout using SuperKey. 
The square brackets (ASCII 91 and 93) 
can be redefined as keypad plus and 
minus. You can use an AUTOEXEC.- 
BAT fileto set this up. 

T3100 users with hard disk organizers 
can have two AUTOEXEC files, AUTO- 
EXEC.WRD and AUTOEXEC.ORD— 
one for Word and one for ordinary use. 
By menu, you can execute a .BAT file that 
copies the AUTOEXEC.WRD file to 
AUTOEXEC.BAT and executes a pro- 
gram (RESTART.BAT) to simulate press- 
ing Control-Alt-Delete. Several have 
been published. 

Frederick Colbourne 
London, England 


NCR Visibility 

With reference to Stan Miastkowski's re- 
view “А Trio of 8-MHz PC AT Compat- 
ibles" (March), I was astonished at his 
statement that the nonstandard font used 
in the NCR PCS's character-generator 
ROM “made for sore eyes after a couple 
of hours. ” 

This nonstandard font is based on a 
resolution of 640 by 400 in color mode, 
with an 8 by 16 character cell. I have used 
NCR computers for extended periods, 
and the display with its beautiful font, 
flicker-free display, and vivid bright 
colors is a big plus. The NCR display 
quality in text mode vastly surpasses both 
ССА and EGA quality. 

With reference to his comment that the 
keyboard “has a decidedly cheap feel to 
it," Га like to state that I use ІВМ, 
Epson, Kaypro, Apricot, Advance, and 
NCR microcomputers, and, based on my 
experience, the NCR keyboard with its 
unique style, features, and touch is the 
best among the crowd. It is solidly built, 
and its class and quality are impressive. 

The NCR microcomputers have one 
problem—their high price tag. Apart 
from that, these solidly and thoughtfully 
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and Review Feedback 


built American computers deserve much 

more appreciation and attention from the 
microcomputer community. 

Hamdy A. Ashour 

Doha, Qatar 


Tight Budget Drive 

Your May review on Macintosh hard disk 
drives did not include a hard disk that 
meets my Best Buy criteria: the Easy 
Drive from DCC Systems (3921 East La 
Palma ZN., Anaheim, CA 92807, (800) 
345-0685). 

Although leery of mail ordering, espe- 
cially from a small manufacturer with no 
apparent track record, I took the plunge. 
Well, the hard disk arrived with a note 
stating that the instruction manual was 
not yet available. After recovering from 
the seizure induced by this information, I 
dialed the company with trembling fin- 
gers. Good sign number one: The phone 
was not disconnected. Good sign number 
two: The folks at the other end actually 
seemed to know what they were talking 
about. They insisted that the disk's instal- 
lation and operations were straightfor- 
ward, self-explanatory, and fail-safe. I 
began sweating again, but bravely turned 
on the drive. They were right. It worked 
as promised—simple and fast, and also 
quiet. 

The hard disk uses plated media (Fuji), 
sits directly under the Macintosh, and has 
atwo-foot SCSI cable, fan, and head park 
and backup utilities. It's an amazing deal 
for the Macintosh user with a tight budget 
and a need for expanded memory: 30 
megabytes for $649. 

Oh, yes—they did send the instruction 
manual, as promised. It's adequate. 

Joel Potasznik 
Mesquite, TX 


Source Provided 

Regarding the letters from Julie Sonack 
and Helen Emmons (May), I suggest two 
useful sources of information on com- 
puters and physically or mentally handi- 
capped individuals: 


Personal Computers and the Disabled, 
Peter McWilliams (New York: Quantam 
Press, Doubleday, 1984): an excellent, 
readable book, available in soft cover. 


Proceedings of RESNA (Rehabilitation 
Engineering Society of North America): 


available in medical libraries, for more 
recent, detailed discussions by a variety 
of researchers and practitioners. 


A. David Nawrocki 
San Antonio, TX 


BASIC Archimedes 

In the letter ^Easy as т” (May), John 
Godfrey gives algorithms that are “50 
simple and effective that they must have 
been discovered and published by 
others." They have. The discoverer's 
name was Archimedes (287-212 B.C.). 
Another version, which avoids FOR- 
NEXT loops, is: 


10 Pl#=2# 

20 20#=SQR(S#+2# ) : P#=PI#: 
Pl#= 2#xP#/S# 

30 IF P#<>PI# THEN 20 
ELSE PRINT PI# 


RUN 
3.141592653589793 


Klaus D. Mielenz 
Gaithersburg, MD 


I read John T. Godfrey's interesting code 
for generating an accurate value of т 
(Letters, May). 

The integer ratio 355/113 gives a bet- 
ter value of a pseudo т than 22/7 when 
you are limited to a small hand-held cal- 
culator and not a fancy HP 15 or similar 
device. We used this ratio years ago іп the 
Neanderthal age of computers on the 
Librascope LGP-30. I sometimes use it 
now for preliminary code development 
with MS BASIC in conjunction with 
spectral computations using the fast Fou- 
rier transform prior to converting to the 
faster Pascal. 

Comparisons with a near-true value, 

continued 


LETTERS POLICY: То be considered for 
publication, a letter must be typed double- 
spaced on one side of the paper and must in- 
clude your name and address. Comments and 
ideas should be expressed as clearly and con- 
cisely as possible. Listings and tables may be 


printed along with a letter if they are short 
and legible. 

Because BYTE receives hundreds of letters 
each month, not all of them can be published. 
Letters cannot be returned to authors. Gener- 
all y, it takes four months from the time BYTE 
receives a letter until it is published. 


We invented 
the modem that | 
makes fewer demands 
 onyour PC. 


The Ven-Tel Half Card" modem. All the power and speed of our 
regular modems, but with some major advantages for people who 
demand versatility from their PC. 
Regular modems plug into one of your 
computer's full-size slots. Just like expan- 
sion boards— color boards, graphics cards 
and memory expanders. 
The Ven-Tel Half 

Card modem is different. 
It plugs into a short slot, 
freeing up a long slot so 
yourPC can handle an addi- 
tional function. And while 
other modems have about 
300 components,ours has 70. 

So it not only demands 
less space from your computer 
—it also demands less power 
and generates less heat. Your PC 
stays cool and stress-free. 

Competitively priced, the Half Card modem is avail- 
able in both 1200 baud and 2400 baud speeds. And it's 
backed by Ven-Tel’s free five-year warranty. No other 
major manufacturer even comes close. 

If you make alot of demands on your PC... 
demand the less-demanding modem: The Ven-Tel 

PC Modem Half Card. 


Кетме! 


Modems 


"Cia 5 


Our free 24-page booklet, “How To Select The Correct Modem; contains 
specific information about our full line of modems. To request your copy, call 
800-538-5121. In California, call 408-727-5721. 
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It even preserves important elements dependent 
on color by displaying them in shades of gray. 


All you need is a personal computer, overhead projector and a Telex 
MagnaByte™ Electronic Imager to instantly share your data with a room full 
of people. 


The MagnaByte LCD display palette" transforms anything that appears on 
your monitor into an electronic "transparency". When placed on an overhead 
projector, all your data and graphics are simultaneously projected onto any 
wall or screen. No additional hardware or software is required. Just connect 
the palette and remote control to the interface card provided with MagnaByte 
systems and turn on the computer. The system can be operated from up to 
30 feet away from the computer. Exclusive MagnaByte circuitry provides 
quick, convenient setup including automatic image centering. 


MagnaByte is compatible with IBM's PC/XT/AT, the Apple Il family including 
the GS series plus many systems compatible with IBM such as Telex's In- 
telligent Workstations. Models come with a multilingual software program 
allowing you to capture and assemble information onto your own presenta- 
tion disc. 


For a free brochure to help you learn more about this new technology plus 
the name of your dealer, phone or write to: Telex Communications, Inc., 9600 
Aldrich Avenue South, Minneapolis, MN 55420. 


Call Toll Free: 
1-800-328-5727 ext. 8812 
In MN 1-800-742-5685 ext. 8812 


INVESTMENT, Р 


CANS; 
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IBM is а registered іликитимк of international 
Баната Mate ries s 
Аррів ів registered tademark of Аррію 
Computers, Inc. 
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such as Mr. Godfrey's and the Turbo Pas- 
cal 7 function, follow. 


Values of т computed on Texas Instru- 
ments Professional Computer with Turbo 
Pascal-8087: 


The value of pseudo т (355/113) is: 
3.14159292035398E +000 


The value of the Turbo Pascal 7 function 
15: 


3.14159265358979E + 000 
The ratio of pseudo 7 to Turbo 7 is: 
1.00000008491 368E +000 


The expected error (1 — pseudo z/Turbo 
T) is: 


—8.49136787550719E—008 
Value of т given by John Т. Godfrey: 
3.141592653589793 


Thomas F. Marker 
Albuquerque, NM 


Search Routines 

The article on hashing [“Look Е Up 
Faster with Hashing,” by Jon C. Snader, 
January BYTE] was very good, but one 
of the sugggestions could cause problems 
were it to be implemented. 

The problem occurs in the suggestion 
thatj = 1 + A(KEY) be substituted for j = 
(KEY mod P") + 1 to avoid a division that 
would be time-consuming on 8-bit com- 
puters. The trouble with this is, if А(КЕҮ) 
= М — 1 then j = M. If the entry at 
h(KEY) is not blank and it is not what is 
being searched for, then j would be added 
to the index (which would equal А(КЕҮ)), 
making it2M — 1. Because this is greater 
than M, M is subtracted from it, returning 
it to its original value of M — 1. The 
search routine would therefore loop 
around checking the same entry in the 
table continuously. 

Riaz Seedat 
Natal, South Africa 


Challenge Accepted 
We want to thank Denis С. Pelli for his 
excellent article on PostScript [‘‘Pro- 
gramming in PostScript," May] and for 
mentioning our product, PostHaste, an 
interactive tool for programming Post- 
Script on the Macintosh. That Dr. Pelli 
also took the time to write us an extensive 
personal letter containing many helpful 
suggestions impressed us greatly. His 
challenge to us to add some features to 
PostHaste to make it "superior to all the 
others, instead of just an inexpensive al- 
ternative” is having its desired effect —we 
intend to incorporate his suggestions 
posthaste! 

continued 
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It outperforms the competition at a price that is simply the best deal on the market” 


Len mf Corporutinn 
“Wells American's r e... | i 1 
from the сЕ взара All in all, [the А іа is a superior РСАТ 
[keyboard] touch to be very good... [The compat unit... When one considers 
documentation] is well written and easy to price, performance, upgradability, manufac- 
understand and all the illustrations turer support and assembly within the 
are clear and accurate. CISA, it is a definite winner. 


We find the Ax Star Il 
to be a very attractive 
Al-compatible computer,’ 


fie, шг АЖС СИИ 
—Compatibles Report 


—Jake Epstein 


"It is as compatible as the best units 
tested. ...lts money-back guarantee 
is commendable....[the Ax Star] 


“If you're looking for a has the potential to be a low 


bargain-priced AT cost whiz.’ 
type computer - and IEN gadne 
there are many to —Jon Pepper 


consider these days - 
the AxStar is one 
that seems well 
worth the price.” 


"What the world needs 
now is an AT which is sig- 
nificantly cheaper than all 

the others, while provid- 
ing a higher level of per- 
formance than most, with 
a high degree of compat- 
ibility and good quality. 
And that's exactly 
what the Ax Star ll is^ 
Austealian PC 
—lan Davies 


Prreenal Computing 
—Patrick Honan 


“This computer is a 
whale of a buy....In- 
side the case it is neat 
and well designed. 

It just looks like 
quality!. ..| would find 
it hard to believe that А | 
you could outgrow the | — Graphics screens that take 10 
Аж Star anytime in the and 20 seconds to redraw at 6MHz, 
near future...]f | were buying a now appear in three or four seconds. 


computer now it would be this жал т, м If it doesnt run at 12MHz, іп 5 seconds 
offering from Wells.” |= er you can switch to a lower speed. We were 
е Ce very favorably impressed." 
Lompules Shopper PEU 

—Lon Andrews зле wees DataPro Research Corporation 


Unsurpassed quality. Unbeatable performance. Exceptional manufacturer support. 

The experts agree! There are no other IBM PC/AT compatibles quite like our Аж Star’ 
microcomputers. With prices starting at only $1095 for a 12MHz unit, it's no wonder so many 
of our customers are saying goodbye to IBM in favor of a "good buy" from Wells Arnerican. 

Call or write us today about our 31-day trial offer. 


2» Wells American. 


Corporate Headquarters: 3243 Sunset Boulevard » West Columbia, South Carolina 29169. 803/796-7800 - TWX 510-601-2645 


ІВМ nod PC ! AT are trademarks cf Ihterhation Bus-sess Machines Corporation 


C PROGRAMMER! 


10 Important Reasons 
to Use Їз VISTA for 
File Management 


1. db. VISTA is written in C. 

2. It's fast, combining B-tree indexing 
with “network” or direct “set” rela- 
tionships between records. 

3. It's flexible. Use db. VISTA as a file 
manager or a complex database; 
single-user PC to multi-user УАХ 
with millions of records. Upgrade 
easily with full compatibility! 

4. It's portable. MS-DOS, UNIX, VMS 
... See list below. 

9. It uses space efficiently. Non-RAM 
resident; only operative functions 
are in your run-time program. 


Andthere's more... . 
6. Royalty-free run-time. 
7. Complete source code available. 
8. SQL-based db QUERY! 
Add fast, C-linkable db. QUERY for 
ad-hoc queries and reports. Build an 
end-user interface; provide a rela- 
tional view of the database. 
9. FREE tech support hotline! 
60 days free; for product or applica- 
tion development help. Extended 
support, consulting, training classes 
— all available. 
10. 30 Day Money-Back Guarantee. 
Full refund if not completely 
satisfied. 


That's just the beginning! 

Want more details? Call today! 

Order Now. It's easy — simply call toll- 
free. We'll answer your technical ques- 


tions and get you started . . . fast 
delivery. 


Call Toll-Free Today! 


1 (800) db-RAIMA 


(that's 1-800-327-2462) 
— OR Call 1-206-828-4636 


db VISTA 


Royalty Free 


Prices 

Object w/Source 
Single-User $ 195 $ 495 
Multi-User $ 495 $ 990 
VAX Multi-User $ 990 $1,980 


db. QUERY prices are the same as above 


* Operating systems: MS-DOS, UNIX, 
XENIX, ULTRIX, VMS; more... 

е Compilers: Microsoft, Lattice, IBM, 
Computer Innovations, Aztec, Turbo C, 
UNIX, XENIX; more to come... 
also works with most C libraries! 


RAIMA" 


CORPORATION 


3055 - 112th N.E., Bellevue, WA 98004 USA 
(206) 828-4636 Telex: 6503018237 MCI UW 
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For the benefit of BYTE readers, we 
would like to clarify a couple of points. 
Although PostHaste does not yet show 
error messages as they arrive, it does 
capture them and display them on the 
Screen as soon as a program is finished 
uploading (we say uploading rather than 
downloading because the LaserWriter is 
actually a more powerful computer than 
the Mac). PostHaste also allows you to 
save the error messages to a file. 

A unique feature of PostHaste, not 
mentioned in the article, is its ability to 
do partial uploads: selecting part of a file 
and sending just that portion to the 
printer. Another feature—apparently 
critical to many of our customers—is that 
PostHaste does not limit the size of files 
that can be uploaded to 32K bytes; file 
size is limited only by available memory. 
The $50 price mentioned in the article 
was an introductory price that ended May 
1; the regular price for PostHaste is 
$59.95. 

Thanks again to Dr. Pelliandto BYTE 
for an excellent article. 

Joel Wysong 
Micro Dynamics Ltd. 
Silver Spring, MD 


Upload Advice? 

I would like to transfer files from a Xerox 
630 Memory typewriter to a Hewlett- 
Packard Vectra microcomputer (MS- 
DOS 3.10) to edit them with WordStar. I 
tried Alien (a diskette conversion pro- 
gram), but it failed. 

I wroteto HP for information, butI got 
no reply. Xerox replied, but was only 
able to tell me how to configure the type- 
writer as a printer from a microcom- 
puter, using an RS-232C cable. 

I wonder if you or any of your readers 
can suggest a solution to this problem. We 
are a bit short d technical information 
out here. 

John McIntire 

International Livestock Centre 
for Africa 

Р.О. Box 5689 

Addis Ababa, Ethiopia 


Distinctive Coloring 

Mr. Pountain's ideas of what color com- 
binations "work" [“Distinctive Color- 
ing," April] may be more firmly based 
on physical factors than he thinks. On a 
color monitor tube with the three color 
phosphors arranged in a triangular pat- 
tern, a character that involves switching 
on just one color gun (red, green or blue) 
will appear sharper than a color requiring 
two or more guns. 

Colors with a blue component will 
generally appear less sharp than those 
without, because the natural character- 
istics of the eye's lens bring blue to a 


shorter focus point than red, away from 
the retina. This is why we can pinpoint a 
red flashing light at night, but not a blue 
one; we can see it, but we cannot focus on 
it properly unless the vehicle under it is 
also visible, thus providing the eye with a 
focusing clue. 

А graphics windowing system is capa- 
ble of presenting far more information 
than the old 24 by 80 monochrome char- 
acter display. With a partially hidden 
window, the information available on that 
window is being “hinted” at—you know 
the information is there, yet it is not im- 
mediately visible. As genuine multitask- 
ing environments become the norm, it 
might be interesting to see how one would 
go about color-coding the information 
and general environment. The coloring of 
individual windows might then become 
more important than the color-coding of 
the information in that window. 

Atany one time in a busy system, there 
will be more static, unchanging informa- 
tion than changing information. Too 
many colors and shades are just as con- 
fusing as too few. One can draw a parallel 
with modern aircraft cockpits. There is a 
huge amount of unchanging information 
available, and a change in status of an in- 
dicator may go unnoticed; hence the use 
of audio and visual attention getters. The 
visual cue is a flashing light at eye-level. 
Audio cues are a bit too much for the 
average computer user, but a visual atten- 
tion-getter, such as flashing the affected 
window, could be useful. 

Such usage goes a little beyond Dick 
Pountain's text highlighting, because it 
has to be a little bit interactive: Once the 
window has one's undivided attention, it 
must be possible to disable the cue, free- 
ing it for the next event. Click the mouse, 
push the button, or whatever. 

Paul Hardy 
West Yorkshire, England 


Using Rational Numbers 

Regarding “Plotting the Mandelbrot 
Set," by Peter B. Schroeder (December 
1986 BYTE): It is necessary to note that 
one never knows if a point belongs to the 
Mandelbrot set M; it is only possible to 
verify that a point is outside of it. But 
there is something else that nobody has 
pointed out (so far as I know): 

M is computed in the complex plane C, 
so the calculations must be made with 
real numbers—but to do it practically we 
use computers and floating-point num- 
bers, which means we are using rational 
numbers. Moreover, it is clear that we 
can find a point A very close to another 
point B, such that А belongs to M and B 
does not, and such that the distance be- 
tween A and B is less than the precision of 

continued 
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You're looking at all thi рш you' lle ever need, For’ ray 
. application you'll ever have, =° 2 ysi 
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the computer. That means that this prob- 
lem is very sensitive to any digit in the 
digital representation of real numbers. 
Well then, floating-point representation 
makes a truncation; thus the elements 
calculated c, c? + c, (с? + с)? +c... 
аге пої the "real" ones. It is possible, 
then, that although the calculated ele- 
ments stay in M, the real ones "jump" 
outside. 

I have, in fact, made experiments sim- 
ulating precision of less than 32 bits. Far 
from the border nothing changes; but 
close to it, as foreseen, details change ac- 


cording tothe precision. But there is a no- 

ticeable consistency: When zooming, 

large shapes subsist from frame to frame. 

So what are we looking at—Mandel- 
brot set, or errors? 

Jean-Francois Colonna 

Palaiseau, France 


Matrix Inversion 

I draw the attention of the analysts among 
your readers to the fact that both the Pan- 
Reif and the Mackay methods you dis- 
cussed in the April 1986 and February 
1987 tssues of BYTE are concerned with 


WHAT'S THE SECRET DEBUGGING WEAPON 
USED BY EVERYBODY FROM BORLAND TO ORACLE? 


FREE 44-PAGE 


"WE COULDN'T HAVE DONE IT WITHOUT 
ATRDN'S HARDWARE-ASSISTED 
SOFTWARE BUGBUSTERS." 


Philippe Kahn Larry Eflison 
Borland Pies. Oracle Pres. 


This is the city saved by the 
Atron bugbusters. Your city. 
Full of wizards, with hundreds 
of millions of dollars invested 
in wringing every ounce of 
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intelligence and performance ee Йш : 
out of your PC. It used to be : Eee) 
plagued with the toughest Чан: 
software bugs known to man- Y Тег ergo 
PLAGUES 0Ғ nahe 
BIBLICAL PROPORTIONS | 
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The first and most difficult 
plague was impossible to trap 
with software debuggers. 
These were сагпімогоиѕ bugs 
which randomly overwrote 
programs, data, even the 
debugger. Nastiest were the 
ones that slipped in once every 
few hours, or changed their 
behavior after each new com- 
pile. Forty days and forty 
nights of recompiling, trying 
something else, caused many 
a would-be resident of the city 
to run screaming into the wil- 
derness, never to be heard 
from again. : 

Second came the plague of 
not knowing where the pro- 
gram was, or where it had 
recent]y been. This com- 
pounded the first plague: How 
could anyone know what 
caused the random memory 
overwrites? Add to this ran- 
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dom interrupts and timing 
dependencies, and you Беріп 
to understand The Fear that 
gripped the city. 

Then came the last plague, 
which brought the wizards to 
their knees before they even 
started debugging. Their tow- 
егіпр proprams consumed so 
much memory, there wasn't enough room for their symbol table, Jet alone 
debugging software. Even if they could get past the first two plagues, this 
one killed their firstborn software. 


ENTER THE HARDWARE-ASSISTED SOFTWARE BUGBUSTERS 

The Atron solution came as a revelation: Monitor every memory 
reference and every instruction executed, by adding a hardware board to 
the AT or PC with an umbilical probe to the processor. 

The result? Wham! The PC PROBE™ and the AT PROBE™ saved 
civilization as we know iL The first plague was cured with PROBE'S 
hardware-assisted breakpoint traps on reading, writing, executing, input- 
ting and outputting. These could be done on single orrangesof addresses, 
and could include particular data values. All in real time. For a mere 
software debugger to attempt this, a 1-тіпше program would take 5 hours 
to execute. 

The second plague, not knowing from whence you came, was cured 
with PROBE'S real-time trace memory. The history of program execution 
is saved on-board, in real time. Once a hardware trap has occurred, 


Copyright © 1986 by Anon Comp. PC PROBE™ atul AT PROBE™ Atron. The ether Нас companies menhoned throus:houl ths advertisement own numerous trademarks 
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‚ ANSWER FROM ATRON. 


PROBE displays the program execution in detail, including sym- 
bols and source code for C, Pascal, or assembly language pro- 
grams. Which shows how out-of range pointers got that way. 

The third plague, not enough room for the 
debugging symbol table to be co-resident in 
memory with a large program, was cured with 
|-megabyte of on-board, hidden, write-pro- 
tected memory. System memory was then free 
for the program, keeping the symbol table and 
debugger safe from destruction. 

When thc job of bugbusting 
was done, the wizards used 
their PROBEs as performance 
analyzers. So they could have 
both reliability ала регіог- 
mance. So they could send 
only the best software into the 
field. 


IF YOU AREN'T AN ATRON 
CUSTOMER, ODDS ARE YOU 
WON'T BE MAKING 
THE TOP-TEN LIST. 

On any given week, at least 
nine of the top ten best-selling 
software packages on the Sott- 
Sel Hotlist come from Atron 
customers. 

Ever heard of Borland? 
"Without Atron,” says its 
president Philippe Kahn, 
"there wouldn't be a Side- 
Kick™, Turbo Lightning" 
would be light-years away, and 
Turbo Prolog" wouldn't be 
shipping today. ” 

Ever use a spreadsheet? 
From Enable™ to Paradox", 
their bugs were busted by 
Atron products. 

Into DBMSs? Everyone 
from Ashton-Tate to Oracle 
owns at least one Atron bug- 
busier. 

If you use a product from 
one of the companies in The 
City, you owe life as you know 
it to Atron. Our guess is that 
99% of al] PCs, XTs and ATs 
have at least опе product 
debugged with Atron bug- 
busters. 


FREE 44-PAGE BUGBUSTING BIBLE COULD MAKE YOU 
A PROPHET, AND YOUR COMPANY A PROFIT. 

We've written a complete tutorial on state-of-the-art bugbusting. 
Апа it's yours, free for the asking. ЕШ! of examples and illustra- 
tions, it will show you how the wizards work their magic. 

If you're tired of suffering the wrath of program bugs, call Atron 
today. You could be busting bugs, and sales records, tomorrow. 
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iterative methods for the solution of a sys- 
tem of linear equations or matrix inver- 
sion. However, for computers, I have a 
much more efficient direct method, the 
orthogonalization method. I published 
the basis of this method some time ago in 
the German publication Wissenschaft- 
liche Zeitschrift der Technischen Uni- 
versitat Dresden, 17 (1968), pages 
1135-1136. 

The earlier methods of solving a sys- 
tem of linear equations were mainly 
based on Gauss's ingenious idea of coor- 
dinate eliminating. Because of the choice 
of the prescribed coordinate axes, all 
these methods failed in degenerate cases 
(1.е., when the determinant vanished). 

The new method makes the somewhat 
clumsy use of Kramer's rule and the vari- 
ous calculations of determinants super- 
fluous. Thus, the orthogonalization 
method is interesting not only in com- 
puter solutions, but also in any form of 
high school teaching and application. 

If you have a system of л equations 
containing n unknowns and a right-hand 
side, you may consider them represented 
by n +1 dimensional vectors each, having 
the coefficients of the equations as ele- 
ments and — 1 as the last element. Now a 
general entity of all of the variable real 
numbers is placed in an n + 1 dimensional 
space. If these have to fulfill one of the 
above equations, you have to reduce the 
space to a subspace that is orthogonal to 
the vector representing this equation. 
This subspace was restricted in the 
Gauss-type elimination methods to a sub- 
space of n dimensions orthogonal to one 
of the coordinate axes; here, no such 
specialization exists. 

Then we take the next equation and re- 
duce this subspace to a subspace orthogo- 
nal to the vector of this second equation. 
Since now the starting subspace is al- 
ready orthogonal to the first one, the re- 
sulting subspace will be orthogonal to 
both of the two vectors. 

So we continue the procedure; the end 
result will be in the general case a single 
vector as a subspace, with its first л ele- 
ments the solution and the last element 
— 1. That's the whole procedure. 

Now the orthogonalization is a simple 
Schmidt orthogonalization. That is, we 
construct the scalar products of the rows 
of the matrix with the vector representing 
the equation in question and then search 
among them for any that do not vanish. 

Let the ith row be represented by the 
vector A,(n+1); its scalar product with 
the vector of the equation in question 
shall be denoted S, for i21,2, . . .,m, 
where m isthe number of the rows in the 
matrix of the present subspace. Let us 
suppose that 5, 1s a nonvanishing scalar 

continued 
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Atover 30,000 sites, as many as one-quarter of a million 


users tap into the power of MultiLink® Advanced everyday. 


Since 1983, they've come to rely on our multi-tasking, 
multi-user system for compatibility with their favorite 
software, and the ability to share disks, files, printers, 
and programs in a true PC-DOS environment. 

From the largest of the Fortune 500 to the smallest in 
small business, MultiLink™ has provided a cost-effective 
multi-user solution that's available from no one else. 

MultiLink* Means Cost-Effective Timesharing 
on a PC. MultiLink* Advanced utilizes the principle of 
timesharing by sharing a central PC's peripherals, files, 
and processor time among nine users. Up to eight In- 
expensive terminals can be connected to а single non- 
dedicated IBM PC, XT, AT or 100% compatible using 
standard RS-232 ports. Each terminal effectively emu- 
lates a PC having up to 512K RAM. 

PG-Shadow™ Workstations, shown below, even паче 
an AT look-alike, as well as work-alike, keyboard, dis- 
play, and serial port. In addition, password- -protected 


remote access via modem can be madewitheitherdumb | 


terminals or PCs running our terminal emulation software. 
^ 


| MultiLink: is a registered trademark of | 

The Software Link: MultiLink^ Advanced 
& PC-Shadow * аға trademarks of The 
Soltware Link. IBM PC, XT, AT, PC-DOS; 
Token Ring, & NETBIOS are trademarks of 
ІВМ Corp; WordStar dBASE II Multimate 
Lotus 1-2-3 5 Symphony are trademarks о! 
MicroPro Ashton late ‚ Muhim alg Intemational 
& Lotus Develoomen! Coro? respáctivnty 


CALL: 800/451- EIN 


C 2 TE 


Ы 2 _ 


Kgulasi Шиш 


Ovlotus* Goose Se 


CO THE SOFTWARE LINK 
3577 Parkway Lane, Allanta, Georgia 30092 
Telex 4996147, SWLINK FAX 404/263-6475 


ІП Georgia: 404/448-LINK 
the dealer nearest you) 


OEM/Intl Sales: Nes Resellers/VARS: 404/448-5465 
THE SOFTWARE LINK/CANADA CALL: 800/38/-0453 


Dealer Inquiries Invited 


MultiLink* Means PC-DOS Compatibility with a 
Software-Driven System. Lotus 1-2-3, Symphony, 
WordStar, dBASE Ill, & Multimate are just a sampling 
ofthe wide variety of PC-DOS software that's fully 
compatible. 

Our software-driven system is also ІВМ NETBIOS 
compatible, so programs that are written for IBM's 
Token Ring will run on our multi-user system, as well. 

MultiLink* Means Multi-User to Leading 
Computer Publications. Whether you read PC Magazine, 
“Multilink Advanced delivers on...convenience, speed, 
and flexibility" or InfoWorld, "If you wanta low-cost 
multiisersystem with Upto eightterminals, MultiLink® 
Advanced is worth a serious look; it becomes clear that 
MultiLink® Advanced is a formidable contender in the 
multi-user marketplace. 

See What MultiLink® Can Mean to You. Learn, 


firsthand, how our multi-user system can benefit your 


information and the authorized dealer nearest you. 
MultiLink® Advanced is $595 and comes with а 


company. Call The Software Link TODAY for complete 
money-back guarantee. E | 
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MultiSync 


So perfect a solution fom 


dior monitor. 


Like most revolutionary products, the NEC MultiSyne is based 
on a simple idea: Instead of one monitor for one board, why not 
have a single monitor compatible with all graphics boards. From 
CGA to PGC and beyond. 

That simple idea has made MultiSyne the world’s best-selling 
eolor monitor and the undisputed industry standard. 

MultiSyne offers a maximum resolution of 800 x 560 for bril- 
liant business graphies. And compatibility with old and new sys- 
tems from PC/XT/AT to IBM PS/2 and Apple Mac II. It has a 14” 
diagonal screen, tilt/swivel base and 7-way text switch that lets 
you choose the color that’s easiest on your eyes. 


Best of all, it has one feature no one else can give you at any 


price: NEC. So why settle for monitors trying to equal the stan- 
dard when you сап have the one that created it. For literature or a 
dealer call 1-800-447-4700. For technical details call NEC Home 


Electronics (USA) Ine. 1-800-NEC-SOFT. 
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product among them. Then we may re- 
duce the m-row matrix to ап т —1-row 
matrix by taking 


А; ‘(n+ 1) =А(п+ 1) —S:Ajo(n+ 1)/Sio 
(і-1,2,...,т, but i iO) 


and neglecting the iOth row. 

If no nonvanishing scalar product 
exists, then the subspace is already or- 
thogonal to the equation in question, and 
the wanted subspace is the starting sub- 
space in the last step itself. This denotes 
that the equation in question is already 
linearly depending on the earlier equa- 
tions—there is a degeneracy. But now, 
unlike the earlier methods, you can con- 
tinue the process without restriction, only 
the final dimension of the end matrix will 
be a2 х (n+1)-dimensional matrix (two 
vectors) instead of the single n + 1-dimen- 
sional vector. (Here the last vector has its 
last element — 1, but the other one has its 
last element 0.) 

This result supplies the general solu- 
tion of the system: the vector of the last 
row plus the vector of the other row mul- 
tiplied by any constant. The situation is 
similar if there are more dependent equa- 
tions. If all the scalar products vanish ex- 
cept the last one, the system is contradic- 
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tory (but we won't givethe details here). 

Now the scalar product is very simple 
to construct and amenable to parallel- 
processing. 

You should also take into account that 
in the case of a scarce matrix (which is 
generally the case in the practice for large 
matrices), you may have to execute prod- 
ucts with only the nonzero elements. 

There is another remarkable point in 
this process. You use a row of theoriginal 
matrix (i.e., one of the equations) once 
and only once. So, for instance, in a 
series of measurements you can immedi- 
ately apply the data for evaluation and not 
store them at all. (This is an attractive use 
of the method, where data is collected 
and immediately processed—as in X-ray 
tomography, for example.) 

The starting matrix can be either a unit 
matrix of size (n+ 1) x (n+ 1) orany pre- 
processed smaller size matrix (a sub- 
space). For instance, if a series of sys- 
tems of equations т (т< л) of the 
equations are exactly the same in each 
system, you may start with these т equa- 
tions once and follow each system sepa- 
rately from the resulting (п-1-т) х 
(n+ 1) matrix. 

To summarize, the method does not 
fail even in degenerate cases, and so it 


Price, Qty, Раги 
Matched 


Invoire Stamped 
oded 


Register 


also works well in ill-conditioned cases. 

The running time is proportional to nk, 
where К is the number of nonzero ele- 
ments in the matrix. Тһе. петогу re- 
quirement is for matrix inversion at most 
n? t ] storage places, and for the solution 
of a system of linear equations (with one 
right-hand side) (n/2--1)?, decreasing 
very quickly if the matrix has many van- 
ishing elements. (Here the storage of the 
original equations was excluded.) 

The application of the method is ad- 
vantageous anywhere matrix inversions 
or solutions of systems of linear equations 
arise, but it is especially favorable in Fou- 
rier-coefficient determination, regression 
analysis, finite-element calculations, and 
tomography programs. Protected pro- 
grams based (partly) on this method are 
prepared for the Texas TI-59 and Hew- 
lett-Packard HP-97. Linear program- 
ming and transportation problem solvers 
are in preparation for personal and high- 
performance computers. 

Tibor А. Hoffmann 
Budapest, Hungary 


Symbiotic VISC 
I read with interest Phil Koopman's re- 
cent article on the WISC concept (April 
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81 Great Oaks Blvd., San Jose, CA 95119 
| 1-800/672-3470, ext. 897 California 
1-800/538-8157, ext. 897 Outside California 
408/629-5044 International 
“ріне shipping. In California add tax. 
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... Puts you уга Dimension 
EGA is Extended! 132 Column Display Printer Port Too! 
Everex unveils its latest in The short card runs CGA For your extra convenience, a 
ASIC EGA chip set to extend software on an EGA monitor parallel printer port is also 
the resolution beyond in 132 columns with 256K included. Select the display 
640x350 to 640x480 and video memory. You can also mode with EGMODE 
even 752x410!! Choose any run Hercules™ 720x348 text software. Compare the 
16 colors from 64 to display on the same monitor. features to others. Raise 
the DELUXE picture with your standard to the DELUXE 
customized reliability. level today! 


EVEREX PARADISE VIDEO 7 STB 
Micro Enhancer Autoswitch Vega Multi 
Deluxe 480 Deluxe Res 


752x410 Yes 

Resolution 

Half-card Yes 

Parallel Yes 

Port 

Herculeson Yes 

ЕСА Monitor 

132 Column Yes 

Display 

© EVER for EXcellence 

1:800-821-0806 (in U.S.A.) 1-800-821-0807 (in California) 48431 Milmont Dr. Fremont CA. 94538 (415)683-2100 


EVEREX. EVER for EXcellence and Micro Enhancer Deluxe are trademarks of Everex Systems, Inc., Hercules is a trademark of Hercules Computer Technology, AutoSwitch is a trademark of 
Paradise Systems, Inc.. VEGA Deluxe is a trademark of Video Seven, Inc., EGA Multi Res is a trademark of STB Systems, Inc., ©1987 Everex Systems, Inc. All rights reserved. 
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BYTE). I agree strongly with the opin- 
ions and design principles expressed іп 
the article—so much so that I actually de- 
signed and manufactured such a ma- 
chine, the RNA/32, back in 1983. While 
a few of the machines were sold, and 
three are still in operation, I was unableto 
acquire funding and the company (RNA 
Inc.) collapsed in 1985. 

The RNA/32 was а 32-bit bit-slice 
(2901) user-microcodable machine. It 
had a byte-stream decoder for instruc- 
tions, and each opcode byte was a direct 
jump into microcode (as Koopman sug- 


D SIZE PLUS. 


FLATBED TECH 


LETTERS 


gests in his article). A 2048-word hard- 
ware push/pop stack formed the basis of a 
stack-organized instruction set, with the 
top-of-stack stored internally in the 2901. 

Because of the convenience of imple- 
menting new instructions, the instruction 
set grew to reflect the high-level lan- 
guages we supported. Set variables, dy- 
namic strings, single- and double-preci- 
sion floating point, procedure calls, and 
module linking were all represented by 
simple instructions. In addition, the com- 
pilers supported the replacement of any 
procedure call by a jump into microcode, 


PLOTTER 
NOLOGY. 


We're not going to razzle- $2495, Emulates Hewlett- 


zzle you with a lot of hype 
about the Mural Plotter. We'll 
let the facts speak for themselves. 


Plot area 25" x 34" 
Compatible with leadi ing 
software programs 


Packard 7475 Plotter 
- Compatible with IBM/PC! 
XTIAT, T.L, NEC, AT&T 
and more using RS-232-C 
serial interface 

а - Desk top or wall mount 
. Excellent repeatability » 5 ips 


Call for the name of your local CAD Dealer! 
Ur Чайга! Innovations e Crossroads Ind. Park * Holyoke MA 01040 * 413-534-4400 
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so programs could be debugged in high 
level, then migrated to microcode. 

Our data sheet claimed 5 million in- 
structions per second and 400 thousand 
floating points per second, with a total 
workstation price of $25,000, including 
Winchester disk drive and 1024 by 800 
pixel graphics. Bearing in mind that this 
was in 1983, you can see that the design 
principles espoused by Koopman can in- 
deed generate cost-effective machines. 

I am now readying a new product 
based on the same design principles. I 
have been using the acronym VISC, for 
Variable Instruction-Set Computer. 

This one is configured as a "symbi- 
otic" computer, relying on a PC host to 
do I/O. It is a pipelined 64-bit machine, 
with an 8K-byte by 128-bit 100-nanosec- 
ond microstore. The register file has re- 
mained at 2K bytes by 64, but it is now 
double-speed (35 ns) to drive the Weitek 
2264/ 2265 (or BIT 2110/2120) floating- 
point unit at its full 20-mflop rate. A 
32K-byte dual-port 100-ns static RAM 
forms the host interface, and two can be 
supported. The machine is built on a 12- 
inch by 15-inch circuit board, with a 5- 
inch by 12-inch piggyback holding up to 
16 megabytes of four-way interleaved 64- 
bit wide dynamic RAM. 

Robert G. Nelson 
Nelson Computer Research Inc. 
Sunol, CA 


Random-Number Generators 

To my surprise, neither the article ‘“Test- 
ing Intrinsic Random-Number Genera- 
tors" (January BYTE) nor the subsequent 
discussion of the article (Letters, May) 
tried to establish cycle length by inspect- 
ing the actual algorithms used. I found 
that BASIC uses a modified linear con- 
gruential sequence (see D. E. Knuth, 
The Art of Computer Programming: 
Seminumerical Algorithms, vol. 2, Read- 
ing, MA: Addison-Wesley, 1981), 
where: 


К... =(214016 В,--13737667 
—3(R;mod 65536)) 
тоа 16777216 


Itis obvious that the period of this genera- 
tor is at most 65536, because the formula 
can be simplified to: 


К... =(1024((209 R;mod 16384) 
+ 13737667 —3(R; 
mod 65536))mod 16777216. 


The first random number is derived 
from the seed by the formula: 


R, =(13321 Ry + 4317532) 
mod 16777216. 
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From the sophisticated realism, detail, and intellectual 


stimulation of Flight Simulator... 


..to the brute-force fun, thrills and excitement of Jet... 


„with new adventures in Scenery Disks... 


..SubLOGIC. The State of the Art in Flight. 


See Your Dealer. For additional product ordering information 


or the name of the dealer nearest you, call |800) 637- 4983. 


5ш кее е: 


orporation 

713 Edgebrook Drive 
Champaign IL 61826 

{217) 359-8482 Telex: 206995 

ORDER LINE: (800) 637-4983 


(except in llhnois, Alaska and Hawai) 


Open 7 AM to 9 PM Central Time 


LETTERS 


The seed №, is in turn derived from the 
seed given as an integer in RANDOM- 
IZE(X%) or typed in on demand after 
RANDOMIZE by: 


R,—256(x mod 256). 


Thus, contrary to appearances (why 
ask for a number from — 32768 through 
32767), there are only 256 different ran- 
dom seeds. Moreover, as Modianos and 
his coauthors have already noted, the ran- 
dom sequence depends on the internal 
representation of the seed, not on its 


Тт 


value, so there is a difference between 
X%=5:RANDOMIZE(X%) and Х=5 : RANDOM- 
IZE(X). 

The following BASIC program prints 
random numbers computed with this al- 
gorithm next to intrinsic random 
numbers: 


100 REM RANDGEN 

110 В1#=4317532! 

120 A1#13321 

130 В#=13737667# 

140 A#=214016! 

150 DEF FNM#(X#) =X#-INT (X#/M#) xM# 


MIRROR т. ће Crosstalk SuperKlone 


You can pay more for Crosstalk’ ХМ! and get less, or 
you can pay less for MIRROR ll” and get more. 


ме got to have proof, ond here it is.” 


.. 
News, July 18, 1986, P. L, Olympia 
"it is o s o singular pleosure to, review a product such os this. - All 
РС users reae need fo communicolé with onother computer 


Р 
LS 


1986, Michael D. Millikin - 


| ; Product Avgust 


[Mirror] A Crosstalk twin that is complemented bya lower price ` 
109, bett ег documentation, ond o respect for hord disks." · 


$69.95 


40-DAY 
 MONET-BACR GUARANTEE 


оо! der EL (904) 878 8564 4 
Shi rd 00 " · 

в: Overseo I 00 . 
“оба zm eee is : 


T "MIROR, 
MS-DO 
ЖІ 
Soft PKI r 
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avoloble for the IBM PC/XT/AT ond 10096 Compotbles and requires 


l 
eredtrodemarkof Digitol AN PEAR Inc: / Hojés 
E "Irodemork of Hoyes Microcomputer Products, Inc./ MIRROR Il, 
perKlone are trodemorks о SoftKlone Distributing Corporation. 


| As е low price ond. 100% 

ppc «ie fo > бергі | 
ыл | 

feotures уоите going fo орргасіоіе: 


- 5 * Background Communicofions 
. *Auto-Learn Mode 
* Crosstalk* XVI Script 
Extensions 
*+ More Informotive Online Help 
. терн Full-Screen Text 


Edito 
. Additional File Transfer 
Protocols: 
XModem Мшін-Ғйе, . 
| 3 Hayes Smortcom Il ond 
i | YModem 
* Additionol Terminal 
Emulations 
. Site Licensing - 


МЕЕ 


4 -m —— 


к Тм 


ң diii 336 Office Plaza Dr. 
Tallahassee, FL 3230! - * (204) 878-8564 
Telex: 6714280 KLON | 
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160 M#=16777216# 

170 M28 265536! 

180 M1#=1073741824# 

190 INPUT "HOW MANY RANDOM 
NUMBERS: ";N 

200 INPUT "RANDOM NUMBER 
SEED: ";RO% 

210 ROZ-ROZ-INT(R0£2/256) 256 

220 RANDOMIZE( RO%) : R-RND(1) 

230 R2#=FNM#(ROZ*256%A1#+B1#) 

240 FOR J-1 TON 

250 R=RND(1)-49/M1# 

260 R2#=FNM# (R2E xA --Bi- 3x 
(R28-INT(R22/M23) *M2#) ) 

270 PRINT USING "4 . VH EHE 
B .USSESSRHSUSR;RZ2R/MPB 

280 NEXT J 


RUN 


HOW MANY RANDOM NUMBERS: ? 10 
RANDOM NUMBER SEED: ? 32050 
0.28180980 0.28180975 
0.61201040 0.61201036 
0.82007800 0.82007796 
0.61158560 0.61158562 
0.91961880 0.91961879 
0.94785080 0.94785082 
0.05303508 0.05303508 
0.16784120 0.16784120 
0.50890870 0.50890869 
0.41753000 0.41752994 


OK 
Rommert J. Casimir 
Tilburg, Гһе Netherlands 
FIXES 
Correction 


In the May issue, the article “Make My 
Page," by Thom Holmes, gave an incor- 
rect telephone number for Amgraf. The 
correct number is (816) 474-4797. 


U.S. Address 

Ernest R. Tello's review of Acquaint (in 
the June issue) did not include a U.S. ad- 
dress for Lithp Systems Inc. The com- 
pany can be reached at: 


Lithp Systems Inc. 
32661 Belle Rd. 

Avon Lake, OH 44012 
(216) 933-5242 


Benchmark Correction 

In table 1 of “High-Tech Horsepower” 
(page 108 of the July issue), the bench- 
mark results for the Deskpro 386 
contained two errors. The result of the Fi- 
bonacci test should have been 53.10; the 
result of the Float test, 4.41. m 
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HOUSTON 
INSTRUMENT 


Whether you're a newcomer to 
CAD or just looking for a reliable, 
low-cost plotter for your PC CAD 
system—start here. With the popular 
Houston Instrument™ DMP- 41/42 
series plotters. 

Priced at $3,295*, these single-pen 
plotters give you the features you 
need for a sensible start—field-tested 
reliability, C and D size plots, good 
resolution, a wide selection of plotting 
media and pens, and compatibility 
with hundreds of software packages. 

Enter the PC CAD world with the 
DMP- 41/42 series—the plotters that 
offer superb reliability and excellent 
performance at a very affordable 
price. Learn about the advantages of 


HI's Priority Response Programs 
featuring & competitive leasing plan 
and an express service agreement 
that can replace your plotter overnight. 

Begin by calling 1-800-531-5205 
(512-835-0900 if in Texas) or writing 
Houston Instrument, 8500 Cameron 
Road, Austin, Texas 78753. In Europe, 
contact Houston Instrument, Belgium 
NV., Rochesterlaan 6, 8240 Gistel, 
Belgium. Tel.: 32-(0)59-277445. Tix.: 
846-81399. 


+ 


instrument АМЕТЕК 


*L'S. suggested retail price. Prices subject to change. 
Houston Instrument is a trademark of АМЕТЕК, Inc. 
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MicroCom Systems 


OUTSTANDING 


SOFTWARE 


For IBM PC's and Compatibles 


15350 pen 5,300 ғғ 


g SMALL QUANTITIES FOR ТЕМ ОН МОНЕ 
$1 OFF 5 DISKS OR MORE WITH THIS COUPON 
O BUSINESS 1—EZ-Forms business form genera- 
i tion, completion and printing program. 
C CAD 1—Altamira, a 4 color object oriented draw- 
ing program. Color required. 
Ш.с COMM 4a.b.c.d.e—(5 disks) RBBS Bulletin 
P Board System 14.10. 
[7 DATABASE 1a,b—(2 disks) File Express menu 
driven general purpose database mngr. 
| (C EDUCATION 1— Interactive DDS tutorial for new 
PC users. Makes learning DOS painless. 
ДС GAMES 1--3-0 PacMan, Kong, SpaceWar, 
JanitJoe, and more. Color required. 
| C GAMES 2—Qubert, Pango, Centipede, Monopoly, 
Ё Zoarre, and more. Color required. 
O GAMES 3--Blackjack (you set rules), Arm Chair 
QB, and Empire (War Game). 
[i (C GAMES 4—Castle, StarTrek, and the original 
' — Colossal Caves Adventure. 
С GAMES 5— The Hack adventure game from the 
] universities. Like Rogue, only more complex. 
Г. GAMES 6—Pinball, Othello, Dragons, Sopwith 
(fly one), and more. Color required. 
[21 INFO 1a,b—(2 disks) Cooking recipes database 
| with keyword/ingredient retrieval. 
І (C LANGUAGE 5 — Turbo Pascal interactive debug- 
ger, pop-up help, formatters, et cetera. 
È ^ LANGUAGE 7—Complete Pascal inter- 
Д preter/compiler. Great for learning Pascal! 
C -ORGANIZER 1—DeskMate, a Sidekick clone, and 
the Judy calendar program. 
С PINUP 2—Provocative high res digitized 
р graphics pinups. Graphics required. в 
i [2 PRINTER 1— Font and sideways utilities, in 
spoolers, banner makers, and more. 
Д С UTILITIES 1—A collection of invaluable general 
1 purpose DOS utilities. А must! 
C UTILITIES 2— More invaluable DOS utilities. Too 
many to list here! 
O UTILITIES 3—A comprehensive set of debug- 
f ging and diagnostic utilities. 
t NEW RELEASES/UPDATES 


Д [2] CAD 2a,b—(2 disks) An advanced 20/30 draft- 
ing prog. 640k and color required. 
(27 COMM 1a,b—(2 disks) Version 2.4 of the ever- 
7 popular modem comm. program. 
С] COMM 2a,b—(2 disks) Procomm 2.42, an ex- 
cellent modem program with terminal emulation. 
ПІ EDUCATION 2— Learn the Presidents, States 
І (and capitals) and more. Color required. 
| O EDUCATION 5—Learn Origami, the Japanese art 
of paper folding. Color required. 
| 21 FINANCES 3a,b—(2 disks) Express Calc 3.12, а 
n powerful spreadsheet program. 
D GAMES 8—Striker helicopter attack, and Risk, 
world domination. Color required. 
(1 GAMES 9—EGARisk, the game of world domina- 
| tion in very high resolution. ЕСА required. 
q O GAMES 10—Solitaire, Teed-Off golfing, and Sail- 
ing in the Bermuda triangle. Color required. 
q (1 GAMES 12—MyChess (9 levels), Backgammon, 
J and Wheel of Fortune. Color not required. 
Г] GRAPHICS 1—Record and play back screen 
images! Excellent for demo, etc. Color required. 
] (21 INFO 2a,b—(?2 disks) Zip-Phone, national 
areacode/ prefix to zip-code cross reference. 
Д С) LANGUAGE 3a,b — (2 disks) The A86 2.18 macro { 
assembler and debugger. 
| O SHELL 4—Automenu and НОМ 11 4.04 hard disk И 
i menus. Create custom full-screen menus. | 
Г] UTILITIES 5— Utilities for formatting, parking, 
and optimizing hard disk drives. 
П O UTILITIES 6— Advanced utilities including Dpath, J 
Esc, Hotdos, Resident program utilities. 
[ C) UTILITIES 7— More Advanced utilities including $ 
MasterKey (undeletes files from hard disks). 
В (5 WORD 1a,b—(2 disks) PC Write 2.71, apower- В 
ful word processing system, w/spell checker. Ё 
Catalog available, add 52. 3.5" format add $1/415К. 
MicroCom Systems Cost of Items 
3673 осле Ave Ship/Handling _91-0@_ i 


Santa Clara, CA 95051 СА Res. Tax 

408-737-9000 Total Enclosed — — 
тамын (415) 325-6500 - 
= si Тат-9рт еле) 


Sat-Sun 8am-5pm 
ИШ ИШ ИШ БЕ БЕ БЕ иш | 
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2 CHAOS MANOR МАП, 


Conducted by Jerry Pournelle 


Rapping WRITE, Kudos for KAMAS 
Dear Jerry, 

I am writing in response to your col- 
umn in the February issue of BYTE. Al- 
though I have never used WordPerfect (I 
only use a CP/M machine), I take excep- 
tion to some of your praise for WRITE. I 
purchased WRITE, partially because of 
your recommendation. It is easy to use, 
and it makes a nice composing tool when 
I am not composing in an outline proces- 
sor. The problem is the WRITE manual, 
which has no index. Thetable of contents 
is not much help either, since it refer- 
ences only up to the five appendixes. No 
mention is made of the four addenda, al- 
though they are not even so called by page 
headings. To get the program to run, you 
have to use information at the back of the 
manual to know what the new program 
names are. À read.me file on disk would 
help. 

WRITE is okay for printing, but it's 
not exceptional with a cut sheet feeder 
since it has no built-in way to transmit a 
form-feed symbol. This letter was written 
with Spellbinder, and I also use Word- 
Star/NewWord. I guess that since you 
helped develop WRITE you obviously 
understand it well, and it is easy after you 
have figured out how to use it. I feel it had 
a rather steep learning curve for an easy- 
to-use program. 

I also want to alert you to a working 
artificial intelligence program that will 
run on CP/M. The program is KAMAS, 
an outline processor and more. KAMAS 
has a menu mode that allows controlled 
stepping through the outline. А you go 
down in levels, only what would show 
under that selection is shown on the 
screen. It lets you step through a process 
very easily, much like an instruction 
book. 

For each outline heading you can at- 
tach text so that, from the menu, explana- 
tions are available. You can easily add 
helps to each level, if necessary. If peo- 
ple need the help, they just give a com- 
mand to view it. You are not forced to 
have more help than you want or need, 
and it is not in the way. 

KAMAS is quite fast, and the program 
automatically makes all your available 
options into numbers from which you can 
choose. You can even back up a level if 
you decide you made an incorrect or in- 
appropriate choice. The process is really 


effortless, and it surprises me that the 
manufacturer does not push this use of 
the product. Creating a full working AI 
system requires no more than laying out 
the outline format to solve the necessary 
problem, such as, “What disease does 
this patient have?" The main database I 
use comprises 256K bytes and fits on one 
disk. From what I've read, I'd need a 
very expensive machine to do the same 
thing without KAMAS. 

I will admit to one problem with 
KAMAS: The manual (multiple vol- 
umes) is so large and detailed it is scary. 
The manual also makes only minimal 
mention of the AI capability, and then 
confuses the issue by stating that you 
could do it with either the menu mode or 
by writing a program to do it. Who would 
want to write a program to do what is al- 
ready built in and instantly available? 

George Richards 
Rochester, NY 


I always did say that WRITE was in- 
tended, and best, for creative writing. 
It's all right at formatting and printing, 
and things like that, and for a time was 
more than competitive in print features— 
indeed, for a CP/M system it still is. 

But I agree that WordPerfect, and for 
that matter WordStar 4.0, have pretty 
well caught up with WRITE and in some 
ways passed it. I still use WRITE for cre- 
ative writing because I am used to it; one 
day, though, I'll have to change over. 

I looked in the Great Inventory Book 
(also known around here as Domesday), 
and apparently I have never had the 
KAMAS program you describe. Sorry. 
Sounds interesting. —Jerry 


Praise for WordPerfect 
Dear Jerry, 

I read your comments about WordPer- 
fect in the February issue. I am writing 
this to you with WordPerfect. So I must 
have been able to figure it out. 

After you use the errata sheet and get 
WordPerfect installed (the copy *.* is a 
refreshing change of pace from the typi- 
cal hyperencrypted wonders usually sup- 
plied for installation), here's the basic 
premise for learning WordPerfect. Put 
the template on the keyboard, which has 
the “delete word” keystroke on it, once 
one understands that “red” text indicates 

continued 


PRESENTING THE DIFFERENCE BETWEEN 


For compiling speed, 
you can't do better than 
Let's C. But to really 
speed up programming 
you can't do without the 
powerful source level 
debugger, csd. 

If you want the 
power, portability and flex- 
ibility of C, start with the 
complete compiler, Let's С. 
For utilities, editor, compil- 
ing speed and fast, dense 
code, Let’s C has it all. 

But to get your pro- 
grams up and running you | 
need more. Because even the fastest compiler 
can't outrun bugs. You need the revolutionary С 
Source Debugger, csd. 


CUT ыр E T TIME IN HALF 


csd lets you bypass the time consuming frus- 
trations of debugging—like long dumps and clunky 
assembler. With csd, you actually debug in C. You learn 
faster because you watch your program run in C. You 
finish faster because csd combines the speed of a compiler 
with the interactive advantages of an interpreter. The end 
result? Development time 1s sliced in half. 


LET'S C AND csd FEATURES 


e Not copy protected 


Sieve Benchmark 
(Compile time in seconds) 


Let's С: 2.8 (Оп 512K 6Mnz IBM-AT) 
Turbo C: 3.89 (As advertised) 


Let's C: 


gt nds emorn 1006 
© Debug | in C source code, not 
assembler 
e Monitor variables while 
| tracing program 
е Fast compact m^ plus register * Does not change program speed 
variables or size 
e Provides separate source, eval- 
uation, program and history 
windows 
• On-line help screens 
е Can interactively evaluate any 
C expression 
e Сап execute any C function in 
your program 
e [race back function 
е Ability to set trace points 
e Not copy protected 


e Full Kernighan & Ritchie C and 
extensions 

e Ful! UNIX compatibility and 
complete libraries 

e Many powerful utilities including 
make, assembler, archiver, cc one- 
step compiling, egrep, pr; tail, wc 

е MicroEMACS full screen editor 
with source included 

e Supported by dozens of third 
party libraries 


e For the ІВМ-РС and Compatibles AL 


FAST COMPILING AND FAST PROGRAMMING. 


REVIEWERS ARE 
RAVING ABOUT 
LET’S C AND csd. 

"Let's C is an inex- 
pensive, high-quality 
programming package... 
with all the tools you will 
need to create applications.” 
-Wiliam б. Wong, BYTE, 
August 1986. 


“The performance and 
documentation of the $75 
Let's C compiler rival those 
|. of C compilers for the PC 
. currently being sold for 
$500... highly recommended..." 


source Debugger 


LIMITED TIME | —Marty Franz, PC TECH JOURNAL, August 1986. 
OFFER 
FREE csd 
H csd WITH LET'S б! 


“csd is close to the ideal debugging environ- 
ment...a definite aid to learning C and an 
indispensable tool for program development.” 
—William G. Wong, BYTE, August 1986. 


“This is a powerful and sophisticated debugger built on a 
well-designed, ‘serious’ compiler." 
—Jonathon Sachs, Micro/Systems Journal, April, 1986 


START TO FINISH, THERE’S NO 
BETTER ENVIRONMENT. 


Get started with the right C compiler and you'll have 
everything you need for development-including source 
level debugging. On top of it all, Let's C and csd are today's 
best values in professional C programming tools. And 
most reliable: Mark Williams C compilers have been sold 
with DEC, Intel and Wang computers since 1981. 


60 DAY MONEY BACK GUARANTEE 


Mark Williams gives you a full 60 days to find out just 
how good Let's C and csd really are—or your money back. 

So if you want more than a fast compiler—if you want 
your programs up and running fast, ask for Let's C and 
csd. You'll find them at your software dealer's, in the soit- 
ware department of your favorite bookstore, through the 
Express Program at over 5500 Radio Shacks or you can 
order now by calling 1-800-MWC-1700.* 


"[n lllinois call, 1-312-472-6659. 


Mark 
[UU Williams 
Company 


1430 West Wrightwood, Chicago, Illinois 60614 
© 1987 Mark Williajms Company 
Let's Cis a reise trademark of the Mark W Ls Company. 
is a irademark of Bell Lab 


MARK WILLIAMS LET'S C AND csd. ONLY $75 EACH. 
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the Control key. Then do the first three 
lessons. Whenever you're stumped, de- 
press F3. 

I suspect that your version of WordPer- 
fect isn't 4.2, the latest and greatest prod- 
uct from the software wizards of Utah. 
This version has another function in 
"DOS Text File Format" import that 
makes your carriage returns into soft car- 
riage returns if the text extends into what 
WordPerfect calls the “H-Zone” (the 
area, which you can set, where WordPer- 
fect checks for hyphenation). If WordPer- 
fect Corporation reads your review, I as- 
sume you'll get an up-to-date copy. 

WordPerfect has a lot of features 
crammed onto the 40 (counting the varia- 
tions) function keys. It also has an un- 
limited (until you run out of disk space) 
number of main and special dictionaries. 
The 20 minutes required to remove words 
refers to the main dictionary, not the spe- 
cial dictionary (which you can edit with 
WordPerfect itself). 

Once you figure outa certain capabili- 
ty, the hidden code for it is similarly ob- 
vious. When you do a font change, for ex- 
ample, the text is “Font Change,” and so 
forth. 

My final opinion on WordPerfect? It's 
as much an improvement over WordStar 


THE BEST 


ш Data Management Subsystem for 


file creation and management. 


B Data transformations (make new 


variables from old ones) 
B Hypothesis Tests 
B Three types of АМОУА 


B Simple, Multiple, and Step-wise 


Regression (files can be larger 
than memory) 


1-800-952-0472 (orders) 


1-317-255-6476 (into) 


mm Е 3 
MasterCard COME SS 
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as WordStar is over Edlin. I'm still learn- 

ing it, bit by bit, as I find a capability I 
need. 

Charles L. Perrin 

Madison, AL 


I got alot of letters about WordPerfect, 
and how you can make special dictio- 
naries for it. Unlike Word Plus, the Word- 
Perfect spell program makes you change 
manually from one dictionary to another; 
but it does work, and you can add your 
special upgrades to the main one if you 
like (or better yet, to a copy of the main 
dictionary; you can then rename it, and it 
becomes a special dictionary.) 

When I began working with WordPer- 
fect I didn't have 4.2, but I do now. WP 
is upgraded quite often, and inexpen- 
sivel y—a big plus for the company. 

I've pretty much decided that WP will 
be the text editor I use for creative writing 
when I change over to a PC. —Jerry 


Say Stabilant, Please 
Dear Jerry, 

Thank you once again for your kind 
mention of Tweek in BYTE. The last time 
I wrote was after your “Product of the 
Year" award. I enclosed several samples 
as well as a plea for a correction. I must 


MOST COST- 
EFFECTIVE STATISTICS 
PACKAGE AVAILABLE 


Whether for industry, education, or pure research, no 
other statistics package can compare to Microstat when 
it comes to areas of coverage, accuracy, ease of use, and 


B 11 Nonparametric Tests 


B Factorials, Permutations, and 
Combinations 


B [nteractive or Batch mode 


B Can be гип on floppy disk 
systems 


B Read external files (e.g., Lotus, 
ASCII, dBaselI) 


B Descriptive Statistics 


Microstat is available for MSDOS, PCDOS, 


CP/M80, and CP/M86. The price is 
$375.00. Multiple copy discounts are 
available. To order call or write: 


ECOSOFT INC. 


6413 М. College Ave. в Indianapolis, IN 46220 


assume that someone mislaid the samples 
and letter, either in the Canadian Postal 
System or at BYTE’s editorial offices. 

My company, D.W. Electrochemi- 
cals, manufactures this patented material 
and sells it throughout the world as Stabi- 
lant 22 (the concentrate that you reviewed 
a couple of years ago) and Stabilant 22a 
(an isopropyl-alcohol-diluted form). Su- 
miko Inc. (which owns the trademark 
Tweek) purchases the product from us in 
bulk and repackages and relabels it for 
distribution to the home audio field. 

As I started work on this class of mate- 
rial in 1975, and as we have spent several 
hundred thousand dollars in R&D since 
that time, seeing some other company 
listed as the source (and by inference, the 
manufacturer) of the material is, to say 
the least, distressing. You would contrib- 
ute greatly to our personal and corporate 
sanity if you could mention that we make 
the stuff. 

We sell this material not only in the 
computer field, but also to radio and tele- 
vision stations, telephone and cable com- 
panies, and avionics and aircraft manu- 
facturers (to name but a few customer 
areas); and we are NATO suppliers as 
well. At present we are the only company 

continued 


value. In the past three years, Microstat has been 
requested by name on more military contracts than any 
other statistical package. Some of its features are: 


Scatterplots 

Correlation Analysis 

Time Series 

8 Probability Distributions 
Crosstabs and Chi-Square 
Frequency Distributions 
User's Manual 


infoWorld 


Жотирге Report Card 


m 


Ғипясіопану НВ 
Documentation ПЕНН 
Кы dí Utt pum o ш 
Error Handiing НЕЕ 

Suppor | 


ЕСОЗОҒ 
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MICROSTAT 
ECOSOFT 


finfowosld, March 16 1981 


— ананын 


INTRODUCING FAST FORWARD. 
NOW ANY SOFTWARE CAN RUN UP TO 10 TIMES FASTER. 


No more doodling while your database 
goes digging. Or lollygagging while your 
spreadsheet loads. Or taking five while your 
word processing program takes forever. 

With Fast Forward, any software runs 2 to 
10 times faster. 


CAN SOFTWARE REALLY 
DO THAT TO SOFTWARE? 


Fast Forward can. Normally, your com- 
puter is constantly going to your disk and 
wading through massive amounts of data. 

But with Fast Forward, data is retained in 
your computer's internal memory. Which is 
incredibly fast. Much faster than hard disks. 
Hundreds of times faster than floppies. 


FAST FORWARD PERFORMANCE 


With Fast Forward a Without Fast Forward 
dBase ІІ 
3.15 minutes 


29.6 minutes 
(Test: Add and delete 225 records) 
WordStar 3.3 


12 seconds 
40 seconds ——— 


(Test: Move cursor to end of 46 page document) 


Lotus 1-2-3 


21 seconds -— 
51 seconds 


(Test: Load spreadsheet, 8 columns by 962 rows) 


All tests done on 640K IBM PC, 20 megabyte hard disk and 
floppy drive. 320K RAM allocated to Fast Forward. 


Inquiry 153 


THE MORE YOU USE IT, 
THE FASTER YOU GO. 


Once installed, Fast Forward works invisi- 
bly As you use data, it's automatically stored 
in your computer's memory—and instantly 
available the next time you need it. Programs 
requiring frequent disk access (like dBase ПТ) 
will show amazing improvements. And adding 
extended memory gives Fast Forward more 
room to work. So software runs even faster 


PERFORMANCE HAS 
A NEW PRICE: $69.95. 


You can buy a faster computer Or an 
expensive accelerator board. But if you're ready 
to turn on the speed without turning over a bun- 
dle of money, ask for Fast Forward. It's from 
the Mark Williams Company, makers of quality 
software tools since 1976. And it's available at 
your software dealer In the software depart- 
ment of your favorite bookstore. Or by calling 
1-800-MWC-1700.* 


And hurry. Because 60-DAY 
+4) MONEY-BACK 
it'll be going fast. GUARANTEE 


*In Illinois: (312) 472-6659 


Mark 
Williams 


Company 
1430 West Wrightwood 
Chicago, Illinois 60614 
Fast Forward runs on IBM-PCs and 


100% compatibles. Not copy protected. $ 
© 1987, Mark Williams Company 
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making a material of this type. 

We supply Stabilant in sizes of from 'A 
milliliter о 1 liter. The most popular 
form is a 15 ml Stabilant 22a service kit, 
retailing at about $36 U.S.; the 15 ml Sta- 
bilant 22 concentrate bottle retails at 
$54.50 U.S. Our address is: 


D.W. Electrochemicals 
9005 Leslie St., Unit 106 
Richmond Hill 

Ontario ГАВ 1G7, Canada 
(416) 889-1522 


Thank you again for the kind mention, 

I think. е 
William M. Wright, President 
D.W. Electrochemicals 
Ontario, Canada 


Okay, and apologies. I first got the 
stuff as “Tweek, ” and it was as Tweek 
that I used it for a long time. When I got 
the package with two more bottles from 
you, either the difference wasn't clearly 
explained or I didn 't notice. 

Anyway, the stuff's wonderful. I just 
used it to lubricate the gate array for in- 
serting a math chip into the Kaypro 386. 
Indeed, it goes on nearly everything I put 
into the computers. I suppose I ought to 


try it on my hi-fi stuff, too. Oddly enough 
I never thought of that. —Jerry 


Atari or Amiga for Videos? 
Dear Jerry, 

I am going to buy a new computer sys- 
tem to assist in the production of educa- 
tional videotapes. I need hardware and 
software that will let me transfer images 
from videotape to the computer monitor, 
manipulate the image in a virtually un- 
limited number of ways, insert animation 
sequences, and then transfer it all back to 
the videotape. 

At the end of your article in the March 
issue you mentioned some “really im- 
pressive" new software for the Atari ST 
that helped make the ST “һе real hit of 
COMDEX.”’ I have looked seriously at 
both the ST1040 and the Amiga 1000. 

Also in the March BYTE there is a pre- 
view of the Amiga 2000. Instead of 
breaking new ground, Commodore ap- 
pears to have stood pat in many respects. 
I’m willing to wait a little longer if Atari 
has something up its sleeve. 

Francis Louis Szot 
Miami, FL 


Well, what I saw at the Consumer Elec- 
tronic Show was not the machine that 


Commodore brought out as the 2000; 
what I saw was more advanced. 

I think Commodore could and should 
have made a quantum leap by bringing 
out a machine with a 68020, a math chip, 
and an 80286 (or maybe even a 386) on 
the DOS side. That would have been a 
really stunning machine. 

Most DOS users find their PC's rather 
boring; the chance to add the Amiga's 
graphics while preserving the option to 
run all their current DOS software, and 
still get a new state-of-the-art machine, 
would in my judgment have attracted 
much of the business world. 

Of course it's easy for people like me to 
say what kind of risks companies like 
Commodore ought to take. —Jerry 


He Likes His Toshiba 
Dear Jerry, 

I have followed with interest your re- 
marks about laptop computers. I am cur- 
rently enjoying a wonderful warm Sun- 
day out on a rooftop sundeck, in complete 
control of WordPerfect on a Toshiba 
T1100 Plus. My little Toshiba is almost 
all I could ask for in a computer: It runs 
all my software, the keyboard is quite 
usable, the display is better than any ex- 

continued on page 268 


9 Track Tape Drives 


For IBM PC/ XT/AT and Compaq 396 


Qualstar 1052 

° 1600/3200 bpi 
e 25/50 in./sec. 
е Manual load 
e Streaming 
Subsystem price: 


$3,595. 


Let Overland Data match your specific application needs 
to one of its wide range of 9 Track Tape Subsystems for the 
| IBM PC/XT/AT and Compaq 386. Subsystem prices 


Cipher Data F-880 

° 1600 bpi 

е 25/100 in./sec. 

e Auto load 

e Start/Stop & Streaming 
Subsystem price: 


$4,195. 


e 50/100 in./sec. 
e Auto load 


Subsystem price: 


$6,495. 


include 9 track tape drive, interface board, cables, data 
interchange and backup software for MS-DOS or XENIX 


Kennedy 9600A m 
e 800/1600/3200 bpi 


Anritsu 2620 

e 1600/3200/6250 Әрі 
e Cache buffered 

e Auto load 


e Start/Stop & Streaming 


Subsystem price: 


$9,495. 


Let Overland Data's professional technical staff help you 
select the right tape drive for your personal computer 
system. Additional tape drive models available. Call today. 


operating systems. 


Interface boards are warranted for two years, parts and 
labor. Call for specific tape drive warranty information, 
and to find out about our special Demonstration Unit 
Program. 


Overland Data, Inc. 


5644 Kearny Mesa Road 
San Diego, CA 92111 

Tel. (619) 571-5555 

Telex 7354923 OVERLAND 


(UY 
(ЛД 


IBM PC, XT, AT arc Registered Trademarks of International Business Machines Corp. 
XENIX and MS-DOS are Registered Trademarks of Microsoft Corp. Compaq 386 is a Registered Trademark of Compaq Computers, Inc. 
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Inquiry 191 for End-Users. Inquiry 192 for DEALERS ONLY. 


We Do Windows 


Choose from a Complete Family of Windows 
compatible Graphics Applications. 


M seg is the 
premier developer of 
graphics applications 
compatible with Microsoft 
Windows. And Windows 
DRAW, Windows GRAPH, 
and  In*a*Vision are 
recognized as the leading 
graphics applications in the 
industry. 


жан EMI 
PITE L 


Grigh - Бай ЇР 
Windows DRAW is a busi- ALS ын» 
ness drawing and presenta- 
tion graphics program, 
which includes over 1000 
predefined clip art images. 
Windows DRAW was rated nnd E 
as the number one free-form ee 
graphics program by Soft- 
ware Digest (Dec., 1986) 
and is sold internationally 
by Microsoft. 


Salet Prristin aues 
Ora petitive Peal then 


-i 


Windows GRAPH is a business graphics and charting program, and is 
the newest member of the Micrografx family. With Windows GRAPH, 
you can create an unlimited variety of area, bar, column, line, pie, 
scatter, combination, and table graphs. Use existing spreadsheet data 
or enter data directly to create a stunning array of two- and three-di- 
mensional color graphics. Then enhance your charts with free-form 
drawings, multi-font text and clip art. 


In*a*Vision is a powerful, easy-to-use Computer Aided Design (CAD) 
program. In*a*Vision was the first Windows-compatible program and 
according to PC Magazine (June, 1987), "In*a*Vision is still the best 
Windows-specific application." In*a*Vision is ideal for design profes- 
sionals. Whether you are creating complex technical drawings, sche- 
matics, flowcharts, floor plans, organization charts or designing your 
own new kitchen, In*a*Vision makes your job easier. 


Each Micrografx application 
is compatible with Microsoft 
Windows. And compatibil- 
ity with Windows today 
—J eie ric | guarantees an easy upgrade 

EX x3 path to the Windows of to- 
morrow. 


With Windows, each Micro- 
grafx application can run in 
a window simultaneously 
with any other Windows ap- 
plication. And МісгоргаЁх' 
applications are data com- 
patible with all other Win- 
dows applications through 
the Windows Clipboard. A 
common user-interface, pull- : 
down menus, mouse sup- 
port, shared device drivers 
and our common ‘“object- 
oriented" file structure gives 
you consistent ease-of-use 
and top-quality output. Our PostScript and PageMaker compatibility 
means that all of the graphics you create are perfect for desktop and 
professional publishing. 


In addition, Micrografx offers Windows ClipArt with over 1000 busi- 
ness-oriented images and CAD ClipArt with over 1000 images from 
the architectural, electrical, chemical, and mechanical engineering 
fields. And through Windows CONVERT, your graphics are fully 
compatible with the AutoCAD data exchange format (DXF). 


For additional information about how to put Micrografx to work for 
you, call your local authorized dealer, or contact Micrografx toll-free, 
at 800-272-DRAW (in Texas 214-234-1769) or write to Micrografx 
Inc., 1820 N. Greenville Ave., Richardson Texas 75081. Call today 
and let Micrografx take the dirty work out of doing Windows. 


MICROGRAFX 


The Picture of Success 


шоғы mtd AM Ae 


Supports the IBM AT standard 


Supports the new IBM PS/2 standard 


The following lisimg 15 trademark reference, including registered and unregistered trademarks. tor the companies listed. In'a' Vision, Windows ClipArt, Windows CAD ClipArl. Windows CONVERT, 


Windows DRAW, Windows GRAPH, Месгодга!х, Inc., PageMaker, Aldus Corporation, Microsoft Windows, Microsoft Corporation: AutaCAD. Autodesk, Inc 


©1987 Micragratx, Inc 
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To get Lotus 12:5 to йо ай 
this more quickly and easily, we 
didnt make it more powerful. 


ы, 
ө 
5 
= ы ғ 


5 
ag 


кызу» а.» 
--т- 
-asza 


È Theun mca В 


шы 


к= 
кере I Qui эле See 


T 


SENALES ap 


= 


FIBER ZUSAE | 


= 
^. 


“ + 
a 
do M 

- - 


* 
Fem do dy Pe a AP P Pm auam аиса 
- = a W = - N 


GEI 5g-7223u | и 


тез ШЧ р GR an dac. Hm d — Pur 
L - £g 2 


J£ EGE£ 
-— 


та 


Lotus HAL doesn't change 1-2-3 or the worksheet. Н makes thinys lou cau spend a lot ef time setting up your spreadsheet, Summing 
easier. For instance, to graph sales by district from January to up sales figures is a good example, With Lotus HAL, just request 
March just request "graph Jan to Мат” "total all vows" ана 1-2-3 and Lotus HAL will create the formules. 
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Say you want lo extract just the information you wan from. а You may find yourself in the position of figuring out how a spread- 
database. For example, you want to determine your top sales reps. sheelipas built, Well, with Lotus HAL, you simply request “list the 
Simply request “who has sales = 8000” relations in the sheet? And caray you qo. 
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Do you f ind it hard to sort things by district or sales orany other Th create macros, well, you may not believe this. What you see 
criteria? Just request “sort by dist? here isi a description of what's hap pentig—it’s the actital 
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How? With Lotus HAL™—a Companion product for 1-2-3* that helps 
you take shortcuts, undo mistakes, link spreadsheets, use your own 
words for commands and basically get more out of 1-2-3 than ever. 

So much more, that Computerworld has named Lotus HAL "Product 
ofthe Year" 

The screens on the left will give you an idea of how easy it is to get 
more out of 1-2-3. And these are only a few of the enhancements and 
new features Lotus HAL brings to 1-2-8. 

Lotus HAL gives you the ability to perform 1-2-8 tasks using simple 
English phrases—called, logically enough, "requests: This has advantages 
forall kinds of 1-2-3 users: the newer users will find that difficult tasks are 
now simplified; the more experienced users will find that many time- 
consuming tasks can now be performed in a fraction of the time. 

In addition to this powerful capability, Lotus HAL also allows you to test 
assumptions, correct mistakes and simply change your mind with ease. 
Because through a special capability called “undo? Lotus HAL lets you 
reverse your last command—even retrieving a file before saving your work. 

Besides all this, Lotus HAL gives 1-2-3 a number of other useful and 
powerful new features—like spreadsheet auditing and the ability to link 
cells or ranges between worksheets. 

One obvious benefit of all this is that you save time. This is what led 
Business Software to say, *..(Lotus) HAL gives users the ability to move 
through 1-2-3 at least twice as fast." 

And what does that savings in time mean to a business person? [t 
means you're more powerful, more productive, more effective than 
ever before. 

Make yourself more powerful, and buy yourself Lotus HAL. You'll 
find it at your Authorized Lotus Dealer, for just $150* Or, you can call 
us directly at 1-800-345-1043 and ask for Product YG-1877, or ask for 
YG-1385 to receive more information 


about Lotus HAL. See? Everything with |7 tu HAT, 
Lotus HAL begins with a simple request. Jj O S 


Requirements: Lotus HAL is a memory-resident program that requires 1-2-3 Release 1A, Release 2, or Release 2.01 for personal computers from IBM? * COMPAQ and AT&T, plus 1-2-3 certified compatibles; two disk drives; DOS 2.0 to 3. 1; 512К 

RAM. Please refer toyour 1-2-3 package or 1-2-3 documentation for appropriate hardware configurations and DOS requirements or consult your dealer. ** Lous HAL does not operate with 1-2-3 for IBM PCjr., or IRM PC Convertible or Release ІА 

for the IBM 3270P C. When you purchase Lotus HAL directly from Lotus, take your first 30 days to try it. [f after 30 days, Lotus HAL does not perform as described and you've purchased it directly from Lotus, we'll gladly give youa full refund. 
1981 Lotus Development Corporation. Letus and 1-2-3 are registered trademarks of Lotus Development Corporation. Lot ws HAL is a trademark of Lotus Development Corporation. | 


Lotus HAL is distinguished from HAL which is a trademark of Qantel for its Hotel And Leisure software, *Suggested Retail Price (Plus Sales Tax) 
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ORcHID'S 


RamQuest 50/60 
LETS YOU RUN 

BIG-TIME APPLICATIONS 
ON IBM'S PS/2. 


If you try to use an IBM Personal 
System/2 for serious computing, you'll 
be disappointed. Because its 1 Mega- 
byte of RAM is only a fraction of what 
‚ you really need. 

But now, Orchid's RamQuest 50/60" 
fills that need. It lets you use all 
the high-performance programs you 
already know how to run. Without 


learning new software. 


THE RAMIFICATIONS 
OF 2 MEGABYTES. 


RamQuest 50/60 adds 2 Megabytes 
of RAM to your PS/2—and gives you a 
clear growth path for future expansion. 
S0 now you can conduct larger Sym- 
phonies. Or break out of small Frame- 
works. And run 1-2-8 as though it 
were ONE-TWO-THREE. 


PLUS FASTER EMS MEMORY. 


RamQuest 50/60 conforms to both 
the extended memory and Lotus"/ 
Intel/Microsoft" Expanded Memory 
Specifications—letting you access as 
much memory as your system allows. 


Т 


L \, 


And since our EMS is hardware- 
implemented, you can address huge 
memory workspaces, and run programs 
faster. 


RamQuest 50/60 SPECIAL FEATURES 


IBM P8/2 Model 50/60-compatible 
memory card 


2 Megabytes of RAM 


EMS and Extended Memory 
standards 


RAM Disk, Disk Caching, 

Print Spooling 

Lotus 1-2-3 V2.0; Symphony V1.1; 
Microsoft Windows; Framework Il 


ALL THIS, AND 
PRODUCTIVITY TOOLS TOO. 


Ram Quest 50/60 features produc- 
tivity tools that can boost the efficiency 
of your PS/2 dramatically. These 
include RAM Disk, Print Spooling and 
Disk Caching software—utilities that 
free up your computer. So you can keep 
on working while they handle slow 
devices like disks and printers. 


THE FIRST Р5/2 MEMORY CARD, 
AVAILABLE TODAY. 


Orchid's RamQuest 50/60 is the 
first card from a leading supplier to add 
this much power to IBM's new series 
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of personal computers. Апа you can 
get it without having to wait. 

Orchid has been designing high- 
quality PC enhancementsfor years, 
including several generations of mem- 
ory cards. So you can be sure the 
RamQuest 50/60 uses proven technology. 

Which explains why we continue 
to bealeadingsupplier of add-on solu- 
tions for personal computers. For details 
on our full line of memory, accelerator, 
graphics and network cards, contact 
your local dealer or Orchid Technology, 
45365 Northport Loop West, Fremont, 
CA 94538; (415) 683-0300; 
TLX 709289. 


ET 


9 RAMQUEST 50/60: 
MEMORY CARD FOR 


ІВМ Р5/2 MODEL 50/60 
Inquiry 185 for End-Users. 


Inquiry 186 for DEALERS ONLY. 


ORCHID (EUROPE LTO, 

UNIT9A, ІМТЕС-2, 

WADE ROAD. 

BASINGSTOKE, HANTS, 
ONE, 


TEL 0256.479898, 
TLX 946240; 
REF: 19023380 


ORCHID 


Staff-written highlights of developments 


MICROBYTES 


in technology and the microcomputer industry. 


Logic Distributed Among Chips Makes PS/2 


Tough to Crack 


As suspected, cloning anIBM PS/2 
may not be quite so easy as cloning a 
standard PC, hardware manufacturers 
are finding out. The problem, they say, 
is that IBM has distributed logic 
among several different arrays and chips 
on the motherboard instead of confin- 
ing it to a single location. Consequently, 
"it isn't clear where the individual 
functions are—in the firmware, soft- 
ware, hardware, or eventually maybe 
in add-in cards," one industry source 
told Microbytes Daily. 

Morris Jones, vice president of 
technology for Chips & Technologies 
(Milpitas, СА), concurred, stating 
that “there is a lot of logic in the chips 
that isn't talked about in technical 
manuals." Jones said that "in order to 
implement a fully compatible PS/2 
system, youare going to have to fully 
understand that system, " stating 
bluntly that “you can't just blindly re- 
verse-engineer a PS/2 and copy it.” 

Jones also said it isn’t clear at this 


point whatIBM has in mind for some of 
the PS/2 functions, saying “we 
haven’t seen the big picture yet.” As an 
example, Jones pointed to the bus 
that, unlike that of the IBM PC AT, 
allows a coprocessor to talk directly 
to all the peripherals. This indicates, 
Jones speculated, that “IBM has put 
а lot of emphasis on future products, ” 
and that hardware manufacturers 
haven't been told what those products 
might be or how they might work. 
Another expert said, “You have to 
look at the system as a whole—the 
ОМА, the graphics chip, even the 
hard disk controller—and know where 
every gate is and what it does.” Ifa 
manufacturer finds DMA-related code 
in two chips, for instance, and does 
not continue looking elsewhere for addi- 
tional DMA information, something 
can be missed, with the result that the 
system may not work. “Anybody who 
doesn’t get down to the last gate is prob- 
ably missing something,” he said. 


Tandy Chief Sees No Obstacles to Cloning 


New Bus 


Tandy (Fort Worth, TX) chief John 
Roach said he sees no major technologi- 
cal—or legal—obstacles to cloning 
IBM’s new bus. Talking to a group of 
reporters and financial analysts, he 
also said Tandy will emphasize software 
rather than hardware compatibility 
with IBM’s new Micro Channel archi- 
tecture. Other Tandy officials men- 
tioned that Tandy had licensed a number 
of IBM patents in the past, and that 
IBM had licensed some of Tandy’s pat- 
ents. Roach said the Micro Channel 
architecture is impressive but that Tandy 
will probably continue to use the AT 
bus because of the large number of 
boards that are cornpatible with it. 
Roach emphasized that the pro- 
jected OS/2 operating system will run on 
Tandy ’s 80286-based computers, in- 
cluding the 3000 HL (which Tandy just 
cut in price by $400, to $1299 for a 
one-floppy system). When equipped 
with features comparable to the new 


IBM Model 50, the 3000 HL will cost 
about $1000 less than the IBM unit, 
Tandy says. Roach said Tandy has a 
faster hard disk drive than the IBM 
machine has. So, although the Model 50 
is slightly faster than the 3000 HL, 
the faster disk drive of the 3000 HL 
makes the two machines equal in per- 
formance, Tandy claims. Roach decried 
IBM for not allowing internal 5 4- 
inch drives in the new PS/2s. Tandy will 
have its own 1.4-megabyte floppy 
disk drives available in a few months. 
According to John Patterson, 
Tandy’s vice president of research and 
development, the 256,000-color pal- 
ette of the VGA is provided by an off- 
the-shelf Inmos chip. Roach said 
Tandy expects to have a VGA board 
available in a few months. But he said 
it may take longer to get VGA monitors 
into the marketplace. 
Patterson mentioned that, at 8 
continued 


Nanobytes 


“А lot of companies are still 
trying to figure out what to do 
with OS/2,” Paul Grayson, 
CEO of Micrografx (Richardson, 
TX), told us during a demo of 
Windows Graph (which runs 
under Microsoft Windows and 
generates object-oriented graph- 
ics). Grayson said that simply 
porting programs to the projected 
operating system will not be a 
profitable strategy. “Users will 
not convert to OS/2 simply be- 
cause it’s a new operating system. 
They must have a reason to use 
OS/2 and the new hardware. They 
will need to have solutions 

which require OS/2,” Grayson 
said. . . . Silicon Beach Soft- 
ware (San Diego, CA) offered a 
sneak peak at its “Super3D” 
color modeling program at the 
New York Macintosh Users 
Group's MacFair. The “еп- 
hanced" edition of the program 
was running on a Mac II, but a 
less powerful version wil] run 

on 512E or higher Macs. Prices 
tentatively are $495 (offers 

color and use of the 68881 copro- 
cessor) and $295 (black and 
white only). Charlie Jackson, 
president of Silicon Beach, 
would say only that the program 
will ship “after we've stomped 
on all the bugs we can find in 

it." .. . VLSI Technology 

(San Jose, CA) says its IBM PC 
AT-compatible chip set should 
help bring down prices in the PC 
market. The company claims 

its five-chip combo cuts the num- 
ber of nonmemory devices in 
AT-like machines from 110 to 16. 
The devices include a periph- 
eral controller, system controller, 
memory controller, address 
buffer, and data buffer. OEMs 
can add their features easily 
because the set was designed with 
a “building block,” or mega- 
cell, approach, VLSI says. Pro- 
duction on a big scale is ex- 


continued 
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pected by the third quarter. . . . 
Modem maker USRobotics 
(Skokie, IL) is supplying Data 
Race (San Antonio, TX) with 
source code and schematics in ex- 
change for rights to some pro- 
prietary technology relating to a 
patented error-protected 

modem design. Data Race will be 
able to build a 9600-bps dial- 

up modem that's compatible with 
USRobotics' Courier HST 
modem, and the two companies 
expect to be able to get their re- 
spective modem models to com- 
municate. . . . At ће JEIDA 
Microcomputer Show in Tokyo, 
Sanyo (Osaka, Japan) intro- 
duced a color LCD with a matrix 
resolution of 960 by 200, 

which translates to 320 by 200 
RGB pixels. To get the red, 
green, and blue, the system uses 
nonmoveable filters arranged 

in a pattern similar to that used in 
most color television tubes. 

The display is about 30 to 40mm 
thick. . . . Atthat same show 

in Tokyo, Sharp (also of Osaka) 
rolled out an electrolumines- 

cent flat-panel display with a reso- 
lution of 640 by 400 dots. We 
didn't verify this with a teeny- 
weeny ruler, but Sharp said 

each pixel measures 0.22mm by 
0.22mm, with a pitch of 

0.3mm. . . . Mitsubishi (Tokyo) 
formally announced its inten- 
tions to support the TRON project 
with a 32-bit CMOS micropro- 
cessor that will use a proprietary 
object code format and a non- 
multiplexed bus. The company 
said the chip will run at 20 

MHz, perform 4.5 to 12 MIPS, 
and be able to run Unix, C, as- 
sembly language, simulation soft- 
ware (for debugging), and the 
TRON OS. . . . Fujitsu (Tokyo) 
also announced a forthcoming 
product: a l-megabyte EPROM 
chip set. . . . Here’s the sce- 
nario for the CD-I (compact disc- 
interactive) scene as described 

by speakers at a recent conference 
in San Francisco: 1988 will be 

a year of experimentation and de- 
velopment; 1989, maybe 1990, 
will be the first year of serious ap- 
plications development; by 

1992, system prices will be down 
to $500 and software below $50. 
One speaker pointed out that get- 
ting hardware prices down to $500 
will be “a nontrivial task.” 
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MHz, the minimum cycle time for the 
DMA on the Micro Channel bus is 
more than twice as fast as that on the AT 
bus. He said the speedup is due to 
special hardware and may be important 
for use with OS/2. The DMA capa- 
bility, however, is limited to a 16-bit 
width. Patterson also mentioned that 
the 32-bit version of the Micro Channel 
bus is apparently only for use by 
memory, because on a fully configured 
PS/2 Model 80 the three 32-bit slots 
would have to be occupied by memory 


cards. Thus many manufacturers 

would probably follow Compaq's exam- 
ple and choose to use a proprietary 
32-bit bus intended solely for that com- 
pany's memory cards. 

Roach wouldn't talk about the ru- 
mored 386 machine and laser printer 
(well, they were still rumors at press 
time), but he did say his company will 
be coming out with a home-oriented 
system that's so simple “my wife 
could use it without reading the 
manual,” 


PS/2 Bus, Ports Pose Problems for Board 


Makers 


Makers of add-in boards are discover- 
ing that designing products for the new 
IBM PS/2 systems is a whole new 

ball game. Not only are those I/O ports 
built directly into the motherboard, in 
many cases making a need for add-ins 
questionable, but also the design of 

the system itself is making the job more 
difficult than it has been to build 
boards for existing PCs. Some add-in 
board designers say major issues to 

be dealt with include mastering the bus, 
the prevalence of shared interrupts, 

and how signals are interrupted by 
boards and the bus. “The challenge,” 
said Richard Rohlf of AST Research 
(Irvine, CA), “is having to learn the 
bus all over again.” 


Matt Zuckerman, president of Ad- 
vanced Transducer Devices (Sunnyvale, 
CA), told Microbytes Daily that the 
PS/2 systems are “very sophisticated in 
the way they integrate the BIOS in the 
architecture." He explained that when 
the system is turned on, calls are 
made to the BIOS so diagnostics can be 
performed on the various I/O ports. 

It is very difficult, if not impossible, he 
said, for standard add-in multifunc- 
tional boards to be diagnosed in the 
same way that the PS/2 performs 
diagnostics. 

Zuckerman also said the powerful 
bidirectional parallel port on the PS/2 is 
another difficult issue that add-in 
board companies must contend with. 


Electronic Distribution Method Would Hinder 


Piracy, Japanese Say 


Japanese companies are working on a 
new method of software distribution that 
is designed to eliminate software pi- 
racy and make software as easily acces- 
sible “ав water or electricity." The 
Software Service System (SSS) is an 
electronic proprietary method in- 
vented by Ryoichi Mori. Mori is the 
chairman of the Microcomputer 
Committee of the Japan Electronics In- 
dustry Development Association 
(JEIDA), the organization that also orig- 
inated the Fifth Generation and 

TRON projects. 

The SSS is an elaborate access- 
control] system whose primary compo- 
nent is a so-called SSS box that 
attaches to existing computers—or 
more importantly, that could be inex- 
pensively incorporated into new com- 
puters using custom VLSI. Under the 
plan, software could be freely copied 
or distributed via radio or other sources 
but would not run until the SSS box 
gave permission. 


The user would purchase a special 
IC card (smart card) to activate the SSS 
box. The card would contain “com- 
mon credit" that could be applied to any 
software the user wanted to buy. The 


` card would also maintain a record of the 


software used. The common credit 
distributor would use this information in 
forwarding payments to the software 
houses. 

Hardware manufacturers would be 
enticed to incorporate the SSS box into 
their computers by receiving a 5 per- 
cent royalty on common credit pur- 
chases. Software houses, of course, 
would receive most of the payment, and 
the distributor would also make a 
profit. 

According to Mori, the system will 
be attractive to software developers be- 
cause computers incorporating the 
SSS box would virtually eliminate unau- 
thorized software use, which could 


lead to lower software prices. Апа since 
continued 
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Real programmers don't use dBASE. Or do they? 
Werte finding that some very swift programmers are using it to 
write some very fast applications, 
and are completing their 
projects much more quickly 
But they cheat. 
They use our Clipper" 
compiler to combine dBASE" 
| with C and assembler. 

With dBASE used like 
pseudo-code, they can then quickly create 
prototypes that actually run. 

Then, with dBASE doing the high-level database functions, 
they use our Clipper compiler to link in C or assembly language 
modules from their own bag of tricks. 

And they're finding that they're linking in less than they 
expected because Clipper compiled code runs so fast and 
because of Clippers built-in enhancements. 

Clipper includes easy networking that provides file and 
record locking the way it should be done. 

Fast screens that can be treated as memory variables and 
eliminate the need for direct screen writes and all that tortuous 
heap management code. 

Box commands that make 
windowing a breeze. Апа more. 

бо if youd like to use your time 
more productively, check us out: 

Nantucket Corporation, 
12555 W Jefferson Boulevard, 
Los Angeles, CA 90066. 
Or if youre on deadline, call 
(213) 390-7923 today. 
Clipper could get you out of 
E Nantucket. the soup. 
@ Nantucket Corporation 1987 Clipper is a trademark of Nantucket Corporation; dBASE isn, іп Europe: Nantucket Corporation Europe! 2 Bluecoats Avenue. Fore Street, Hertford, Herts SG14 1PB Telephone 0992 554621. 


Inquiry 177 for End-Users. Inquiry 178 for DEALERS ONLY. AUGUST 1987 * BYTE 39 


software use would be restricted by 
hardware, users would in fact be encour- 
aged to copy software and distribute 
it to friends, he said. 

The system would also allow mass 
distribution of software on CD-ROM, 


BBS Gives the People a 


The California State Assembly (Sac- 
ramento) recently switched on an elec- 
tronic bulletin board system intended 
to provide, in the words of assembly- 
woman Gwen Moore, *'a way of ex- 
tending to the general public information 
and participation in government. " 
The BBS, called the Capitol Connection, 
is a pilot project sponsored by the 
Utilities and Commerce Committee. 
Initially the BBS consists of three 
sections, two of which are read-only: 
One concerns issues before the com- 
mittee, and the other contains abstracts 
of bills before the entire legislature. 
The third area has two main topics: tele- 
computing, which focuses on the im- 
pact of personal computers and telecom- 
munications on society; and techno- 
civics, dealing with the influence of 


MICROBYTES 


where the disc could contain hun- 

dreds of programs and would sell for lit- 
tle more than the production cost— 
perhaps as little as three or four dollars. 
The user would use the common 

credit on the IC card to pay only for the 


"Conduit" to Legislators 


technology on politics (and vice 

versa). The system also lists names and 
phone numbers of state representa- 
tives and will eventually provide 
electronic mail access to those 
individuals. 

Bob Jacobson, principal consultant 
to the Utilities and Commerce Commit- 
tee, told Microbytes that “‘this is the 
first one [BBS] we know of that is fo- 
cused on policy issues per se and 
gives constituents a direct conduit to 
members of the assembly. We are 
working to shrink the distance between 
constituents and the legislature." 
Jacobson said the Capitol Connection is 
“а bipartisan system,” and that in the 
future both Democrats and Republicans 
may have their own subconferences 
on particular issues. 


software he or she actually uses. 
According to Mori, all the major 
Japanese microcomputer companies are 
currently investigating ways to imple- 
ment SSS, but he added that more work 


. remains to be done. 


The system is built around a Com- 
paq Deskpro 286 tied to four phone lines 
via 1200-bps modems. The software 
is a Caucus BBS package running under 
SCO Xenix. If the project is success- 
ful (and Jacobson says that “we don't 
really know what successful means at 
this time"), the committee will look into 
adapting it to the DEC mainframe 
currently being installed in the assem- 
bly, provided security measures can 
be designed to keep the public out of 
confidential assembly business. 

For the most part, legislators have 
backed the BBS, which has been paid for 
out of the committee’s contingency 
funds. “The Speaker [Speaker of the As- 
sembly Willie Brown] is very much 
into office automation,” Jacobson said, 
“and he loves this concept.” 


Optical Devices Seen as Big Part of Future Desktop Publishing 


Desktop publishers will be seeing 
heavier use of optical disks and scan- 
ners, software that can handle much 
longer documents, and synthetic paint 
programs that will let them draw with 
a pencil instead of “а brick,” speakers 
told a РТР conference recently. Paul 
Brainerd, president of Seattle-based 
Aldus (which makes PageMaker), 
said most desktop publishing software 
can now work with documents of 
more than 100 pages, a number that has 
increased rapidly from the 16-page 
limit of a year ago. 

Brainerd predicted much heavier 
use of optical scanners for reading text 
and graphics from printed sources 
into publishing systems. In conjunction 
with scanners, CD-ROM and optical 
disk storage will allow development of 
large databases of graphics images, 
similar to the clip files kept by news- 
papers. Electronic communication 
within companies and satellite offices 
will greatly increase the distribution 
of “electronic newsletters” created with 


desktop publishing systems, Brainerd 
said. 

John Warnock, developer of the 
PostScript page-description language 
and cofounder of Adobe Systems 
(Palo Alto, CA), predicted that 
WYSIWYG page layout programs 
and document-compiler-type programs 
would merge in the near future, giv- 
ing users the control and database facili- 
ties of the document compiler com- 
bined with the flexibility and ease of use 
of the WYSIW YG-type approach. 
Warnock, discussing paint graphics pro- 
grams and synthetic graphics pro- 
grams (programs that can work with op- 
tically scanned images, such as 
Adobe Illustrator), said that paint graph- 
ics programs will switch from using 


bit-mapped data to using gray-scale data. 


Synthetic graphics programs will be- 
come more popular "because drawing 
with a mouse is like drawing with a 
brick," he said. With a synthetic graph- 
ics program like Adobe Illustrator, 

you can draw with a pencil and 


then use an optical scanner to read 
the image into the graphics program, 
said Warnock. He concluded that 
desktop publishing programs will 
become increasingly device- 
independent. 

Bruce Gitlin of Xerox (Rochester, 
NY) said the typical desktop publishing 
machine will feature a 19-inch dis- 
play with 1024 by 1024 resolution, 16 
levels of gray (with an option of as 
many as 256), 2 megabytes of main 
memory, and 1 to 3 MIPS. 

Gitlin also predicted that LANs 
will play an important role in depart- 
mental and work-group publishing. 
However, wider network bandwidths 
will be required, said Gitlin, and 
those will be supplied by fiber-optic 
links transmitting 50 to 100 megabits 
per second. He stressed the importance 
of optical storage in providing a 
means for secondary and future use of 
printed information. Scanning is the 
bridge between the printed and the elec- 
tronic document, Gitlin said. 


TECHNOLOGY NEWS WANTED. The news staff at BYTE is always interested in hearing about new technological and sci- 
entif ic developments that might have an impact on microcomputers and the people who use them. We also want to keep track of 
innovative uses of that technology. If you know of advances or projects that involve research relevant to microcomputing and 
want to share that information, please contact us. Call the Microbytes staff at (603) 924-9281, send mail on BIX to Microbytes, 
or write to us at One Phoenix Mill Lane, Peterborough, N H 03458. 
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It takes four of theirs to display the 
same text and graphics as one Amdek 1280. 


Now, you can create more comprehensive and 1280 provides complete monochrome and color 

detailed documents using the most popular Desk- graphics compatibility. 

top Publishing packages. Because Amdek's 1280 Price? The Amdek 1280 monitor and video board 

graphics subsystem puts 1280 X 800 pixels on a big cost only $999. So, if you work with desktop publish- 

15” white phosphor СВТ. ing, CAD or Lotus, Amdek's 1280 graphics subsystem 
There are a tota] of 11 modes. What's more, the is clearly your best buy. 


The Amdek 1280 provides 1280 (H) X 800(V) resolution with these software packages: 


GENERAL PC SOFTWARE DESKTOP PUBLISHING COMPUTER-AIDED DESIGN GRAPHICS SYSTEM TOOLS 
Lotus 1-2-3 AdvanTex AutoCAD MS-Windows 
Symphony Ventura Publisher Cadvance GEM 
PC-Paintbrush PageMaker/PC Drafix 1 MetaWindows 
Frontpage In-A-Vision HALO 
DeskSet Generic CADD KEE PC 
Pagemaster VersaCAD ADVANCED 
Rim Systems Workview 
Compound Document Processor Procad PC 
Display Ad Make-up System P-CAD System 
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ЖІМГЕК 


Clearly the finest in monitors. 


1901 Zanker Road, San Jose, CA 95112 
Phone: 408/436-8570 FAX: 408/436-8187 


ІВМ isa registered trademark of International Business Machines Corp. 
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The more advanced something There's even a built-in tear bar to 
is, the simpler it should be to use. make tearing off the continuous form 

That's exactly what wehadin paper both neat and easy. 
mind when we developed our latest You won't be tearing your hair _ 
printers, the P321SL and the P3ATSL. "AM lali a ROS PNE 
They dontjustlooksophisticated,they (feo trm: giana equ Бары 
hard copy a lot easier. . out ШШЕ find and switch the dip 

Their fanfold bypass feature switches anymore. There arent any. 
eliminates the need to unload the The new front panel lets you choose 


type fonts, pitch, emulation, quiet 
— mode, lines per inch, page 


continuous form paper when 
using single sheets. pe 6 


Just insert and print. ә ШИ | length and more at 
Their autodoadfea- == eee I ___== the touch of a button. 


ture does away with platen cranking Compatible as they are with 
for both fanfold and single sheet paper you, the P321SL and P3ATSL are also 
Justpull a lever to instantly and accu- compatible with IBM Proprinter and 


rately load either of them. Graphics Printer! Qume Sprint 112 
т ON EA. 
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And of course our own P351. film ribbon.) And high-resolution 
These popular emulations,in graphics at 360 x 360 dots per inch. 
addition to five resident fonts, optional 


plug-in e font cards and download- Toshiba 24 pin letter quality. 
able type fonts, give you a lot to choose Were eae e 


JO ЕР” _ | from. Without a lot 9 pin printer quality. 

ай obwork. 

| There's another So no matter what your needs 
| thing they give you аге, from standard letter correspond- 
mi lessof—options. ence to full-size spreadsheets, Toshiba 


ty ce T hats because makes a printer for you. 
they come with more standards like All this should make choosing 
the tractor, quiet mode and IBM the affordable P321SL or P241SL as 
emulation. easy as using them. 

Also standard is our 24-pin Forthe name of your nearest 


print quality that's head and shoulders Toshiba printer and computer dealer, 
above 9-pin heads. (Made even better call 1-800-457-7777. 
with Toshiba's letter-quality multistrike зе tem ident temi Boise Machines Сот 


In Touch with Tomorrow 


TOSHIBA 


"Toshiba America, Inc, Information Systems Division 
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WHEN PC WEEK 
CALLED OUR DEC TERMINAL EMULATOR 
THE MOST ACCURATE, 

THEY WERE MOST ACCURATE. 


REPRINTED FROM PC WEEK, APRIL 1987 


The most accurate emulation of the VT/ | 
220 is VTERM/220, from Coefficient Sys- | N 
tems Corp., of New York. This isn't very | fi 
surprising, since the firm'soriginal VTERM | 22 
was the first DEC terminal-emulation pack- | is 
age for the PC. The current version of | 
VTERM has 50,000 licensed users 


= 
i 


VTERM/220's emulation of ће VT/ | nas 
220 keyboard, video and escape sequences | key] 


\ 
a - 


is so meticulous that if one disconnects | set, s. 

a real VT/220 terminal and plugs the ca- 
ble into the serial port of a PC running 
VTERM/220, the host computer won't | 
know the difference. 


VTERM/220 offers the largest | СҮ 
number of file-transfer protocols of any | 
VT220 emulator. The user has a choice of | seg 
Coefficient's VTRANS-8 апа VTRANS-7, | t, 
. XMODEM, ASCII text and Kermit. 


Ее) Beyond the accuracy of its emulation ca- | ali 
с dis (Ac d pabilities, VTERM/220's great strength is | cc 

2 т its flexibility. It can be set up to handle 
almost any terminal-communications re- 
s | quirement. 


E more с information about all our products, and for a complete reprint of the review, call us today at (212) 777-6707 ext. 410. 


NEW VTERM/220 


Coefficient Systems Corporation 611 Broadway New York, N.Y. 10012 TELEX: 6503156498 
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New Monitors, 
More Features 


S everal high-quality 

color monitors for both 
old- and new-generation 

video boards have been recent- 
ly introduced. Here are 

three of the most interesting. 

NEC Home Electronics 
has two new color monitors, 
both similar to the compa- 
ny's popular 13-inch Multi- 
Sync monitor. NEC claims 
the monitors are compatible 
with all modes of the new 
VGA graphics adapter on the 
IBM PS/2 computers, as 
well as with all previous IBM 
PC graphics adapters, such 
as CGA, EGA, and PGA. 

The new MultiSync Plus 
measures 15 inches diagonally 
and has a maximum resolu- 
tion of 960 by 720 pixels. The 
MultiSync XL measures 20 
inches diagonally and has a 
maximum resolution of 
1024 by 768 pixels. 

Both monitors have a 
standard 9-pin connector and a 
4-pin BNC connector. NEC 
also has a small adapter that 
lets you attach the 9-pin 
connector to the 15-pin cable 
used by the new IBM PS/2 
computers. 

Price: MultiSync Plus, 
$1399; MultiSync XL, $3195. 
Contact: NEC Home Elec- 
tronics Inc., 1255 Michael 


Zenith’s Flat Technology Monitor. 


WHAT'S NEW 


New NEC PS/2-compatible MultiSync. 


Dr., Wood Dale, IL 60191, 
(312) 860-9500. 
Inquiry 576. 


enith’s 14-inch ZCM- 
1490 Flat Technology 

Monitor is, as the name im- 
plies, a color computer moni- 
tor with a perfectly flat 
screen surface. The monitor 
uses the flat tension-mask 
tube technology developed, 
patented, and manufactured 
by Zenith. According to the 
company, advantages of the 
flat screen include at least 50 
percent increased bright- 
ness, 70 percent greater con- 
trast, 95 percent reduced 
glare, and greater character 
and color definition. 

The monitor is designed 
to support the high-resolution 
video output generated by 
PS/2 computers and compara- 
ble video cards such as the 
Zenith Z-449. It will also sup- 
port CGA, MDA, Hercu- 
les, EGA, and PGA modes. 
The unit’s horizontal scan 
frequency is 31.5 kHz, and dot 
pitch is 0.31mm. 

The ZCM-1490 includes 


a PS/2-compatible 15-pin cable 
connector. The unit weighs 
about 40 pounds. 

Price: $999. 

Contact: Zenith Data Sys- 
tems, 1000 Milwaukee Ave., 
Glenview, IL 60025, (312) 
699-4839. i 

Inquiry 577. 


onrac, a manufacturer 

long known for its high- 
end studio broadcast moni- 
tors, is offering the 7250, a 
19-inch multiscanning 
monitor. The company claims 
that the unit is compatible 
with all popular graphics cards 
and all video modes with a 
resolution of up to 1024 by 
1024 pixels interlaced at 
scan rates of from 15.75 kHz to 
37 kHz. 

The 7250 uses a high- 
contrast, antiglare precision in- 
line CRT with a dot pitch of 
0.31mm. The 7250 also offers 
auto-switching between 40- 
MHz analog and 16/64-color 
TTL, as well as automatic 
internal/external sync select. 
Price: $2995. 

Contact: Conrac, 600 


SEND US YOUR NEW PRODUCT RELEASE 

If you want us to consider your product for publication, send us full 
information about it, including its price, ship date, and an address 
and telephone number where readers can get further information. 
Sénd to New Products Editor, BYTE, One Phoenix Mill Lane, 
Peterborough, N H 03458. Information contained in these items is 
based on manufacturers ' written statements and/or telephone inter- 
views with BYTE reporters. BYTE does not represent itself has hav- 
ing formally reviewed each product mentioned. 


Convac displays up to 1024 by 1024. 


North Rimsdale Ave., Covina, 
CA 91722, (818) 966-3511. 
Inquiry 578. 


Prolog Compiler 


he Cogent Prolog 
Compiler offers a full im- 

plementation of the stan- 
dard Edinburgh Prolog lan- 
guage with over 150 
predefined procedures. It pro- 
vides support for real, 
string, and database reference 
types. The development en- 
vironment includes the Prolog 
Compiler and Interpreter, 
as well as a window-based de- 
bugger, a help subsystem, 
and a dynamic loader. The 
compiler also offers user- 
programmable windowing, 
screen control, and error 
trapping and handling. 

Sample Prolog expert- 
system, language-processing, 
and decision-support pro- 
grams are included. It also in- 
cludes a run-time version, 
which requires an IBM PC or 
compatible with at least 
256K bytes of RAM. To run 
the compiler, you need 
384K bytes of RAM. 
Price: $200. 
Contact: Cogent Software 
Ltd., 21 William J. Heights, 
Framingham, МА 01701, : 
(617) 875-6553. 
Inquiry 579. 


continued 
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Professional 
Drawings with Windows 


nstinct Plus, a technical 

drawing program, runs in the 
Microsoft Windows envi- 
ronment. Cadlogic reports that 
Instinct Plus is the advanced 
version of Instinct and operates 
with the same interface. 

Enhancements in Instinct 
include multiple drawing win- 
dows and views that you can 
work in simultaneously, en- 
hanced text-handling and 
bit-map capabilities, 512 colors 
to choose from, additional 
pattern textures, added graph- 
ics commands, and eight 
levels of Undo. Symbol han- 
dling is also enhanced in In- 
stinct Plus, offering you the 
capability of naming indi- 
vidual symbols. 

The program requires 
Microsoft Windows and runs 
on ІВМ PCs, XTs, ATs, or 
compatibles with at least 320K 
bytes of RAM. Cadlogic 
recommends 512K with a hard 
disk drive. You also need an 
EGA, Hercules Graphics Card, 
or other Windows-compat- 
ible device, and a mouse or 
other Windows-compatible 
input device. Word processors 
supported include Windows 
Write, Microsoft Word, ASCII 
Text Files, and others. It 
also supports Windows Paint 
and Aldus PageMaker. 

Price: Under $300. 
Contact: Cadlogic Systems 
Corp., 2635 North First St., 
Suite 202, San Jose, CA 
95134, (408) 943-9696. 
Inquiry 580. 


Run IBM Software 
on the Atari 


C-Ditto, an emulation 

program from Avant- 
Garde Systems, enables an 
Atari 520ST or 1040ST to run 
IBM software, including 
Lotus 1-2-3 and Flight 
Simulator. 

The program features up 
to 703K bytes of usable mem- 
огу (on the 104057), mono- 
chrome and color graphics 
capabilities, serial- and par- 


WHAT'S NEW 


Instinct Plus, an enhanced version of [nstinct. 


allel-port emulation, and sup- 
port of 34-inch 80-track 
drives and optional 5 М-їпсһ 
40-track drives. 

Price: $89.95. 

Contact: Avant-Garde Sys- 
tems, 381 Pablo Point Dr., 
Jacksonville, FL 32225, 
(904) 221-2904. 

Inquiry 581. 


PC-Based 
Background Voice Mail 


Ithough the CAM 

(complete answering ma- 
chine) is not the first voice- 
mail card for PCS, it is the first 
to operate in the back- 
ground so that the computer 
answers the phone even 
while you're using your system 
for other things. The three- 
quarter-length CAM board, 
available from The Com- 
plete PC, uses proprietary cir- 
cuitry to digitize human 
speech and proprietary com- 
pression algorithms to store 
them on a hard disk. A 5-min- 
ute message takes about 1 
megabyte of storage space on 
the disk, or about 3 to 3'4K 
bytes of disk storage for each 
second of speech. 

The САМ system enables 
several people to have private, 
password-protected voice 
mailboxes and personal greet- 
ings for each mailbox. Ad- 
ditionally, frequent callers can 
be assigned their own mail- 
boxes, and confidential mes- 
sages left for them. As mes- 


sages are read, it is possible to 
forward them to other mail- 
boxes, and users can listen to 
their messages, record out- 
going messages, record new 
personal greetings, or 

change CAM parameters from 
a remote Touch-Tone 

phone. 

The system requires DOS 
2.1 or higher, a hard disk, 
384K bytes of RAM, a stan- 
dard Touch-Tone telephone, 
and a Touch-Tone telephone 
line. An external speaker, 
which plugs into the card, is 
also recommended. 

Price: $349. 

Contact: The Complete 
PC, 521 Cottonwood Dr., 
Milpitas, CA 95035, (408) 
434-0145. 

Inquiry 582. 


Sharp's Newest 
Portable ATs 


harp Electronics Cor- 
poration has a new family 
of AT-class portable ma- 
chines. The 80286-based por- 
tables, which are part of the 
new PC-7200 family of “сот- 
pact personal computers,” 
are available in two configura- 
tions. The PC-7202 has 
dual 5'4-inch floppy disk 
drives, and the PC-7221 has 
a single 5'4-inch floppy disk 
drive and a 20-megabyte 
hard disk drive. Both units use 


supertwist liquid-crystal 
backlit displays with 640- by 
200-pixel resolution and 

four levels of gray scale. In ad- 
dition, the units have PC 
AT-style keyboards and Phoe- 
nix BIOS. Both weigh ap- 
proximately 21 pounds and 
come with 640K bytes of 
RAM, expandable to 1.6 
megabytes on the system 
board. 

A full-size expansion slot 
is built into the side of the ma- 
chine. To insert a card, you 
remove a small panel from the 
side of the PC and slide the 
end of the card into the slot, 
much the way you insert a 
disk. Both systems run at 6, 8, 
and 10 MHz and include 
serial, parallel, and 
CGA/MDA video ports. 
Price: 7202, $2995; 7221, 
$3995. 

Contact: Sharp Electronics 
Corp., Sharp Plaza, Mahwah, 
NJ 07430, (201) 529-9500. 
Inquiry 583. 


LX-800 Fast and 
Inexpensive 


pson's LX-800 printer, 

a 9-pin, 80-column dot- 
matrix model, is the com- 
pany's lowest-priced printer. 
Epson claims the unit prints 
at 180 characters per second in 
elite draft mode and 30 cps 
in near-letter-quality mode. 

Standard features include 
a built-in pull-type tractor feed, 
a 3K-byte buffer, automatic 
single-sheet loading, a parallel 
interface, and a one-year 
warranty. Also included is a 
SelecType front panel that 
lets you select fonts, type 
styles, and pitches without 
having to change DIP switches. 
The LX-800 comes with 
both roman and sans serif near- 
letter-quality fonts installed. 
The LX-800 measures 3.6 by 
15.7 by 12.1 inches and weighs 
11.02 pounds. Available op- 
tions are 32K-byte serial and 
parallel buffered interfaces. 
Price: $269. 
Contact: Epson America 
Inc., 2780 Lomita Blvd., 
Torrance, СА 90505, (213) 
539-9140. 
Inquiry 584. 
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© 1987 MathSoft, inc. All rights reserved. 


MathCAD." The first software that 
lets you do calculations on your PC as simply 
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as on a scratchpad. Just define your variables is so easy to learn, you'll be SU ЗЫ. «а» your work. 
and enter your formulas anywhere on the using it in an hour. With ы” 20 5» бк d м6 Апа try ап 
screen. MathCAD not only formats your MathCAD you can TM utm mM unlimited num- 
equations as they're typed, it instantly calcu- concentrate imme- an, T" ber of "what-ifs:" 
lates the results, and displays your work in diately on your cw MathCAD lets you 
real math notation. problem, not your see and record every 

But MathCAD is more than an computer. step. Then print your 


equation solver. Іп addition to the usual trigo- 
nometric and exponential functions, it in- 
cludes built-in statistical functions, cubic 
splines, Fourier transforms, Bessel functions, 
and more. It also handles complex numbers 
and unit conversions in a completely trans- 
parent way. 


Inquiry 154 


What kind of calculations 
can you do with MathCAD? Anything you 
have a formula for— from working out your 
mortgage payments to solving a heat transfer 
problem, or modeling electrical circuit 
parameters. 

You can display your results as 
numbers, tables, or graphs, and combine 
them just like you do on paper. Add text 


LIUM CON M m- mcd ns 
LIMITED TIME OFFER 

Buy MathCAD 1.1 before August 31,1987 at just $249 

and receive a FREE upgrade to MathCAD 2.0, to be 

released in September at $349 list. You save $100 if 

you buy now. 

Coming Soon. MathCAD 2.0 Featuring: 

e Matrices e More Printer/Plotter Support 

e Equation Solving • Enhanced Word Processing 

* Twice the Speed e And more 


entire calculation in 
standard math notation as 
an integrated document that 
anyone can understand. 

Why spend another minute doing 
calculations by hand or writing and debug- 
ging programs? Put Math CAD to work for you 
now. Call today for further information and 
the name of a MathCAD dealer near you. 


1-800-MathCA 


(In Massachusetts: 617-577-1017) 


MathCAD 


MathSoft, Inc., 1 Kendall Sq., Cambridge, MA 02139 


Requires IBM PC? or cempatible, 512KB RAM, graphics card. 
ІВМ РС International Business Machines Corporation. 
MathCAB™ MathSoft, Inc. 
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WHAT'S NEW 


Microsoft Mouse for 
the PS/2 


M icrosoft's ubiquitous 
two-button mechanical 


mouse is now available for 
the IBM PS/2 series pointing- 
device port. New driver 
software is included that sup- 
ports the advanced video 
capabilities of the new ma- 
chines—CGA Superset 
Graphics on the Model 30 and 
EGA Superset Graphics on 
Models 50 and 60. 

The mouse is packaged 
with upgraded versions of both 
Show Partner and Microsoft 
Paintbrush. Both programs are 
designed to take advantage 
of the new video capabilities of 
the PS/2 systems. 

To usethe PS/2 version 
of the Microsoft Mouse, you'll 
need at least one 3 %-іпсһ 
disk drive, DOS 3.3 or higher, 
and a PS/2 pointing-device 
port. No external power supply 
is needed since the mouse 
gets its power from the point- 
ing-device port. 
Price: $175. 
Contact: Microsoft Cus- 
tomer Service, 16011 North- 
east 36th Way, P.O. Box 
97017, Redmond, WA 98073, 
(800) 426-9400; (206) 882- 
8088 in WA and Alaska. 
Inquiry 585. 


Webster's On-Line 


roximity Technology, 

known for its spelling 
checkers bundled in elec- 
tronic typewriters and other 
software products, an- 
nounced Webster's Collegiate 
Thesaurus, an electronic re- 
print of the book. It provides 
40,000 entry points, 
470,000 synonym responses 
(stored rather than rule- 
based), meanings, inflection, 
and spelling correction. The 
thesaurus also lets you place 
the synonym automatically 
in your text. 

It runs on ІВМ PCs, 

XTs, or compatibles with MS- 
DOS 2.0 or higher and on 
IBM PC ATs with MS-DOS 
3.0 or higher. You also 
need two floppy disk drives, an 
80-column color or mono- 
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New Microsoft mouse works with the PS/2. 


chrome display, and 80K bytes 
of free system memory. 

Proximity also an- 
nounced Webster's Electronic 
Dictionary, based on Mer- 
riam-Webster's Vest Pocket 
Dictionary. It contains 
80,000 words with dictionary 
definitions, provides 
hyphenation points, and cor- 
rects spelling errors. The 
dictionary should be available 
this month or in September. 

The dictionary will also 
run on IBM PCs and compat- 
ibles and will require 80K 
bytes of free memory. 

The third Proximity an- 
nouncement 15 Friendly Finder, 
a dBASE search utility that 
performs what Proximity calls 
"fuzzy" searches, provid- 
ing you with up to 16 close 
matches each time you 
search. The search utility also 
has the capability of inte- 
grating the fields you find into 
other applications. 

Proximity also an- 
nounced that these three prod- 
ucts will fit in a total of 80K 
bytes in your system, rather 
than using 80K for each. 
Price: Webster's Collegiate 
Thesaurus, $89.95; Webster's 
Electronic Dictionary, 
$89.95 or $129.95 with The- 


' saurus; Friendly Finder, 


$89.95. 
Contact: Proximity Tech- 
nology Inc., 3511 Northeast 


22nd Ave., Fort Lauder- 


‘dale, FL 33308, (305) 566- 


3511. 
Inquiry 586. 


XyWrite Ill Plus 


S ome of the added fea- 
tures in the most recent 
XyWirite release include a 
spelling checker, thesaurus, 
and text-redlining and 
word-counting capabilities. 

The spelling checker 
contains a 100,000-word dic- 
tionary and a personal dic- 
tionary to which you can add 
up to 10,000 specialized or 
technical terms. You can also 
check for errors by word, 
phrase, line, file, or list of 
files. In the optional Auto- 
check/Correct mode, typos are 
spotted as you make them. 
And finally, the shorthand 
feature lets you type a phrase 
such as ASAP and get the 
full phrase “аѕ soon as possi- 
ble" in return. 

The thesaurus is Micro- 
lytics’ Word Finder. It provides 
220,000 synonyms for 
15,000 key words and features 
hidden notes, word count- 
ing, and the ability to embed 
printer control codes in 
documents. 

XyWrite III Plus runs on 
IBM PCs and compatibles with 
at least 256K bytes of RAM 
and MS-DOS or PC-DOS 2.0 
or higher. 

Price: $445. 


Contact: Xyquest, 3 
Loomis St., Bedford, MA 
01730, (617) 275-4439. 
Inquiry 587. 


PC-to-Anything 
Communications 


C Blast II is a pro- 
prietary-protocol commu- 

nications program that in- 
cludes a new Lotus-type menu 
interface and context-sensi- 
tive help. It is designed primar- 
ily to communicate with 
other systems running Blast; 
and Communication Re- 
search Group has versions of 
the software that run under 
31 different operating systems, 
which include CP/M, Unix, 
numerous minicomputer oper- 
ating systems, and both 
IBM and Amdahl mainframe 
operating systems. 

The current version is the 
fourth major upgrade since the 
package was introduced in 


1981. PC Blast II is intelligent 


enough to sense whether the 
remote system is using Blast 
and, if so, which version. It 
then looks at line quality, and 
the two sides agree on trans- 
mission speed. The company 
claims that file transfer 
using the newest Blast protocol 
with a 1200-bit-per-second 
modem is equivalent to “well 
over 2400 bps.” 

You can also use PC 
Blast II as a standard commu- 
nications package when 
connected to non-Blast- 
equipped remote systems. It 
provides, among others, ANSI, 
VT-52, апа VT-100 termi- 
nal emulation and can use both 
ASCII and 8-bit Xmodem 
transfers. 

PC Blast П also includes 
an extensive scripting lan- 
guage. You can prepare 
scripts using any ASCII editor, 
and sample scripts are 
included. 
Price: $250; Blast II for 
Unix and Xenix systems, $395. 
Contact: Communications 
Research Group, 5615 Corpo- 
rate Blvd., Baton Rouge, 
LA 70808, (504) 923-0888. 
Inquiry 588. 
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Ac BORNE 


DMM-300 $79.95 
35 DIGITDMM/ MULTITESTER 


Our best model. A highly accurate, full func- 
tion DMM loaded with many extra features. 
Audible continuity, capacitance, transistor, 
temperature and conductance all in one hand- 
held meter. Temperature probs. testleads and 
battery included. 


* Basic DC accuracy: plus or minus 0.25% 
х DC voltage: 200mv — 1000у, 5 ranges 
* AC voltage: 200mv — 750v, 5 ranges 
x Resistance: 200 ohms — 20M ohms, 

6 ranges 
* AC/DC current: 200uA — 10A, 6 ranges 
ж Capacitance: 2000pf — 20uf, З ranges 
* Transistor tester: hFE test, NPN, PNP 
* Temperature tester: O° — 2000° F 
* Conductance; 200ns 
* Fully over-load protected 
* Input impedance: 10M ohm 


Inquiry 128 
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DMM-200 $49.95 
3.5 DIGIT FULL FUNCTION DMM 


High accuracy. 20 amp current capability and 
manyrange settings make this modelidealfor 
serious banch or field work. Tilt stand for 
hands-free operation. 2000 hour battery life 
with standard 9v cell. Probes and battery 
included. 


ж Basic DC accuracy: plus or minus 0.25% 
х DC voltage: 200mv — 1000v, 5 ranges 
* AC voltage: Z00mv — 750v, 5 ranges 
* Resistance: 200 ohms — 20M ohms, 
6 ranges 
* AC/DC currant: 200uA — 20А, 6 ranges 
* Fully over-load protected 
* Input impedance: 10M ohm 
x 1BO x B5 x 37mm, weighs 320 grams 


MODEL 2000 


$349.95 


10A COM f vn 


Қ [| 
E ТІСІ 
нм t 


DMM-700 $49.95 
35 DIGIT AUTORANGING DMM 


Autorange convenience or fully manual oper- 
ation. Selectable LO OHM mode permits 
accurate in-circuit resistance measurements 
involving semi-conductor junctions. MEM 
mode for measurements relative to a specific 
reading. Probes and battery included. 


* Basic DC accuracy: plus or minus 0.5% 

* DC voltage: 200mv — 1000у, autoranging 
or 5 manual ranges 

* AC voltage: 2v — 750v, autoranging 
or 4 manual ranges 

ж Resistance: 200 ohms — 20M ohms, 

autoranging 

* AC/DC current: 20mA — 10А, 2 ranges 

* Fully over-load protected 

* Audible continuity tester 

* Input impedance: 10M ohm 

х 150 x 75 x 34mm, weighs 230 grams 


20MHz DUAL TRACE OSCILLOSCOPE 


Model 2000 combines useful features and exacting 
quality. Frequency calculation and phase measure- 
ment are quick and easy in the X-Y Mode. Service 
technicians will appreciate the TV Sync circuitry for 
viewing TV-V and TV-H as well as accurate synchroni- 
zation of the Video Signal. Blanking Pedestals, VITS 
and Verticle/Horizontal sync pulses. 


* Lab quality compensated 10X probes included 
* Built-in component tester 
* 110/220 Volt operation 


ж X-Y operation * Bright 5" САТ * TV Sync filter 


MODEL 3500 $499.95 
35 MHz DUAL TRACE OSCILLOSCOPE 


Wide bandwidth and exceptional 1m V/DIV sensitivity 
make the Model 3500 а powerful diagnostic tool for 
engineers or technicians. Delayed triggering allows any 
portion of a waveform to be isolated and expanded for 
closer inspection. Variable Holdoff makes possible the 
stable viewing of comple x waveforms. 


* Lab quality compensated 10X probes included 
* Delayed and single sweep modes 
* Z Axis intensity modulation 


ж X-Y operation + Bright 5" CRT + TV Sync filter 


DPM-1000 


TEST EQUIPMENT THAT MEASURES UP TO YOUR 
SPECIFICATIONS 


tiit gon OciTRUMENTE DRAINED ` 


DMM-100 $29.95 
3.5 DIGIT POCKET SIZE DMM 


Shirt-pocket portability with no compromise 
in features or accuracy. Large, easy to read 
.5" LCD display. 2000 hour battery life with 
standard 9v cell provides over two years of 
average use. Probes and battery included. 


ж Basic DC accuracy: plus or minus 0.5% 

* DC voltage: 2v — 1000у, 4 ranges 

* AC voltage: 200v — 750v, 2 ranges 

* Resistance; Zk ohms — 2M ohms, 4 ranges 
z DC current: 2mA — 2A, 4 ranges 

* Fully over-load protected 

ж Input impedance: 10M ohm 

* 130 x 75 x 28mm, weighs 195 grams 


$54.95 


3.5 DIGIT PROBE TYPE DMM 


Autoranging, pen style design for the ultimate in portability and 
ease of use. Custom 80 pin LSI chip increases reliabil rty. Audible 
continuity tester and data hold feature for added convenience. 
Case, test laads and batteries included. 


WARRANTY 


ON ALL 
MODELS 


* Basic DC accuracy: plus or minus 1% 

* DC voltage: 2v — 500v, autoranging 

* AC voltage: 2v — 500v, autoranging 

* Resistance: 2k ohms — 2M ohms, 
autoranging 

* Fully over-load protected 

* Input impedance: 11M ohm 

* 162 x 28 x 17mm. weighs 75 grams 


ORDER TOLL FREE 


JDR INSTRUMENTS 


110 Knowles Drive, Los Gatos, CA 95030 
(408) 866-6200 е FAX (408) 378-8927 е Telex 171-110 


COPYRIGHT 1986 JDR MICRODEVICES 
THE JDR INSTRUMENTS LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES. 
JDR INSTRUMENTS 15 A TRADEMARK ОҒ JOR MICRODEVICES. 


OR VISIT OUR RETAIL STORE 


1256 SOUTH BASCOM AVE. 


SAN JOSE, CA. (408) 947-8881 


WHAT'S NEW 


The PC Upgrade Path 


W ith all the hoopla 
about the new PS/2 ma- 
chines, you might think that 
the original IBM PCs had been 
long relegated to junkyards 
or dusty corners, but products 
continue to be introduced 
for the original IBM work- 
horse. Here are two. 

Addcard is a low-cost 
unit that adds four half-length 
expansion slots to the five 
available in the original IBM 
PC. Since Addcard uses one 
of the five slots, there are eight 
cards after adding Addcard, 
four full-length and four half- 
length. 

The new expansion slots 
let you mount half-length cards 
horizontally (parallel to the 
motherboard). The cards oc- 
cupy the empty space be- 
hind the left floppy disk drive 
and next to the power supply. 
Price: $79. 
Contact: Merak Industries, 
8704 Edna St., Warren, MI 
48093, (800) 231-4310; in 
Michigan, (313) 562-9768. 
Inquiry 589. 


M eanwhile, Prism Elec- 
tronics has started ship- 
ping the PC-Bandit, an ac- 
celerator circuit card for the 
IBM PC, XT, and compat- 
ibles that runs at a clock speed 
of 4.77 MHz only. The PC- 
Bandit doesn't require an ex- 
pansion slot. Instead, it fits 
into the socket of the system's 
current 8284 clock chip. 
The only additional steps 
needed for installation are 
to connect two wires: one to 
the DMA chip, the other to 
the motherboard for software- 
selectable speed changing. 
Two versions of PC-Ban- 
dit are available. One, for sys- 
tems with 150-nanosecond 
memory chips, increases sys- 
tem speed to 7.4 MHz; the 
other, for older systems with 
200-ns memory chips, in- 
creases system speed to 6.7 
MHz. 
Price: $69.95. 
Contact: Prism Electron- 
ics, 14682 Northeast 95th St., 
Redmond, WA 98052, 
(206) 881-1088. 
Inquiry 590. 
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The PC-Bandit upgrades 4. 77-МНг PC systems. 


WordPerfect 
for Laptops, Amigas, 
Ataris, and Macs 


W ordPerfect Execu- 

tive, designed for lap- 
tops, combines a spread- 
sheet, word processor, and a 
group of management utili- 
ties, such as a calendar, note- 
book, and calculator. 

Executive uses the shell 
of WordPerfect's Library, al- 
though some minor changes 
have been made to the calen- 
dar, which now archives the 
dates after 21 days rather than 
7. The calculator, on the 
other hand, is changed substan- 
tially. Library's Notebook 
is changed to a run-time ver- 
sion with two parts: one for 
keeping notes and the other for 
names and addresses. 

Executive's spreadsheet 
is a subset of WordPerfect's 
previous version. Text 
graphics are kept; bit-mapped 
graphics are removed. 

The word-processing 
function is also similar to 
WordPerfect, with the spell- 
ing function left in and the 
thesaurus removed. 

The company reports that 
you can have all modules resi- 
dent on a 640K-byte ma- 
chine. It requires an IBM PC 
or compatible with at least 


512K bytes of RAM, MS-DOS 
or PC-DOS 2.0 or higher, 

and it comes on both 3%- and 
54-inch disks. 

WordPerfect also an- 
nounced plans to ship a version 
of WordPerfect for the 
Amiga, and Macintosh and 
Atari ST versions will 
follow. 

Price: WordPerfect Execu- 
tive, $249; WordPerfect for the 
Amiga and the Atari, $395 
each. 

Contact: WordPerfect 

Corp., 266 West Center, 
Orem, UT 84057, (801) 
227-4010. 

Inquiry 591. 


Transportable Hard 
Disk 


est known for its hard 

disk drives and other peri- 
pherals designed for DEC 
VA Xmate systems, dmi now 
has a 20-megabyte portable 
hard disk system designed for 
all PC ATs and compat- 
ibles. Unlike Tandon's recent- 
ly introduced Personal Data 
Pacs, which require Ad Pac 
"mother units" for plugging 
in the Pacs, dmi's units simply 
plug into the back of the 
computer system. 

The dmi microPortable 
Disk System is a shock- 
mounted 34-inch hard disk 
drive that's housed in a case 
that measures 1.5 by 4 by 


5.75 inches. You can connect 
the unit to the AT's hard 

disk controller using a special 
cabling kit that also pro- 

vides power to the drive via a 
parallel connector on the 

rear of the microPortable. The 
unit weighs about 2 pounds 
and has an average access time 
of 65 ms. 

For installations where 
security is needed, the disk 
unit has a key lock on the 
rear of the case that discon- 
nects the drive-select line. 
The drive can also be un- 
plugged and carried away in 
just a few seconds. The drive 
heads automatically park on 
power-down, and the company 
claims the disks can take up 
to a 60-g shock without 
damage. 

Price: $1095. 

Contact: dmi, 27635 
Forbes Rd., Suite H, Laguna 
Niguel, CA 92677, (714) 
955-2422. 

Inquiry 592. 


80387 Available Now 


| ntel Corporation's end- 
user version of its 80387 
math coprocessor has a 
clock speed of 16 MHz. The 
80387 has been optimized 
for the 80386 to provide the 
highest possible floating- 
point performance. It directly 
extends the 80386 instruc- 
tion set to include trigonomet- 
ric, logarithmic, exponen- 
tial, and arithmetic 
instructions. 

The 80387's object code 
is directly compatible with 
8087 and 80287 math co- 
processors, so it can be 
used immediately with a 
large variety of software, in- 
cluding Lotus 1-2-3 and 
Symphony, Autodesk's Auto- 


‘CAD, Ansa's Paradox, Вог- 


land's Turbo Pascal, and 
Javelin. 

Price: $795. 

Contact: Intel Corp., 5200 
Northeast Elam Young Park- 
way, Hillsboro, OR 97124, 
(503) 629-7354. 

Inquiry 593. 


CAD/CAM 


DESKTOP 
PUBLISHING 


YOUR IMAGE 


800 x 600 EGA 


ө 100% Multisync Compatible 
ө CGA DoubleScan (just like 


e 100% IBM EGA Compatible 
ө 132 Column Drivers for Lotus 
IBM’s new VGA!) 1-2-3 and Symphony 
ө Drivers for AutoCAD, e 80 x 66 for Desktop 
Windows, GEM, Ventura, Publishing 
Pagemaker and more. 


Genoa's SuperEGA™ board is the easiest way to get the best out 
of your high-resolution monitor—and the popular CAD/CAM 
and desktop publishing programs. And, SuperEGA also sup- 


ports CGA, CGA DoubleScan (to 640 x 400), MDA, Hercules, 


and EGA, thanks to Genoa's exclusive AutoSync™ capability. 
So now you can get high performance at a reasonable cost— 
and look sharp! 


Genoa 


SYSTEMS CORPORATION 


73 E. Trimble Road, San Jose, CA 95131 
FAX: 408-434-0997 Telex: 172319 
Inquiry 99 Telephone: 408-432-9090 


Tl’s Multiuser 80386 


he System 1300 from 
Texas Instruments is based 

on the 80386 and will sup- 
port up to 32 users. TI claims 
it’s the first 80386 system to 
use error-correcting-code 
(ECC) memory for high re- 
liability. The basic System 
1300 comes with 4 mega- 
bytes of high-speed RAM that 
can be expanded to 16 
megabytes. Included are 16K 
bytes of cache memory, and 
mass storage can be expanded 
up to 2.1 gigabytes. Sixteen 
terminal ports are standard. 

The System 1300 uses 
the TI System V operating en- 
vironment, based on Xenix 
System 5 from Microsoft. A 
SCSI port is standard. TI 
offers two base models of the 
1300: The Model 1325 has 
182 megabytes of hard disk 
storage, and the Model 
1350 has 364 megabytes of 
storage. A 60-megabyte car- 
tridge-tape backup unit is stan- 
dard with both. 
Price: Starts at $27,495. 
Contact: Texas Instruments 
Inc., Data Systems Group, 
Р.О. Box 809063, DSG- 
123, Dallas, TX 75380, (800) 
527-3500. 
Inquiry 594. 


More Toshiba 
Laptops 


he T1000, Toshiba’s 

new 80C88-based laptop 
computer, weighs 6.4 
pounds. It comes with a single 
720K-byte 3%-inch disk 
drive, 512K bytes of RAM 
(with a card you can give it 
128K bytes more and 640K 
bytes of Lotus/Intel/ 
Microsoft expanded memory), 
and an 80 by 25 supertwist 
LCD. MS-DOS 2.1 is in ROM. 
There are six ports: paral- 
lel, serial, RGB color video, 
composite video, 5!4-inch 
drive, and external numeric 
pad. Internal space is also 
available for a modem. 

Toshiba is also offering 


WHAT'S NEW 


SYSTEMS 


ТІ? System 1300: 32 users on ап 80386. 


its new T1200, which is similar 
to the T1100 Pius but has a 
20-megabyte hard disk drive 
(78-ms access time). The 
T1200 uses an 80C86 that runs 
at 4.77 or 9.54 MHz. It 
weighs 10.8 pounds and has a 
supertwist display, a 720K- 
byte 3'4-inch disk drive, MS- 
DOS 3.2, and 640K bytes 

of user memory along with 
384K bytes of LIM EMS 
memory. SideKick 15 also in- 
cluded. Options include an 
expansion chassis with five 
slots апа an external 5 4- 

inch disk drive. 

Price: T1000, $1199; 

T1200, price not yet available. 
Contact: Toshiba America 
Inc., Information Systems 
Division, 9740 Irvine 

Blvd., Irvine, СА 92718, (714) 
380-3000. 

Inquiry 595. 


One EaZy PC 


enith's eaZy рс 15 а 
low-cost, small but com- 
plete PC-compatible hard- 
ware/software system with a 
Macintosh-like interface. 
The company claims it can be 
up and running within 5 


minutes of being unpacked. 
The operating system inter- 
face, called MS-DOS Man- 
ager, was designed by 
Microsoft and uses windows 
and drop-down menus. The 
eaZy pc is an "all-in-one" de- 
sign, with a black-and- 

white monochrome screen that 
is permanently attached to 

the system unit with a base that 
allows the screen to tilt and 
swivel. The 14-inch screen 
uses a black-on-white dis- 
play, likethe Macintosh. It 
uses the same type of dou- 
ble-scan CGA as the ІВМ PS/2 
Model 30, which results in 

a resolution of 400 lines. 

The eaZy pc is designed 
with 3!^-inch disk drives. It 
has a footprint of slightly 
over 1 square foot. The ma- 
chine uses an NEC V-40 
microprocessor, has a clock 
speed of 7.14 MHz with 
zero wait states, and has 512K 
bytes of RAM. A mouse 
port and a parallel printer port 
are standard. There are no 
expansion slots, but add-on 
cartridges will be available. 
Upgrades will include mem- 
Ory, internal modems, and 
a serial port. 

The system is available in 
three configurations. The 
Model 1 has a single 3'^- 


inch disk drive; the Model 2 
has two 3'^-inch drives; 

and the Model 20 has a single 
32-inch drive and an inter- 
nal 20-megabyte hard disk. 
Price: Model 1, $999; 
Model 2, $1199; Model 20, 
$1699. 

Contact: Zenith Data Sys- 
tems, 1000 Milwaukee Ave., 
Glenview, IL 60025, (800) 
842-9000, extension 1. 
Inquiry 596. 


HP’s 68020 
Workstation 


he 318M from Hew- 

lett-Packard is a mono- 
chromatic workstation 
based on a Motorola 68020 
processor running at 16.6 
MHz. A 68881 floating-point 
arithmetic coprocessor is 
standard, as is 4 megabytes of 
high-speed RAM using l- 
megabit chips and Motorola's 
paged memory-manage- 
ment unit. 

The system comes with a 
17-inch monochrome display 
with a resolution of 1024 by 
768. Standard interfaces in- 
clude the HP-IB (IEEE- 

488) with DMA, RS-232C, 
ThinLAN (IEEE 802.3/ 
Ethernet), and HP-HIL 
(human interface loop). 

The 318M uses the HP- 
UX operating system, which is 
compatible with the Unix 
System V interface definition. 
The base model has a single 
built-in 34-inch floppy disk 
drive. The system is also 
available with an 80-megabyte 
hard disk drive and a 60- 
megabyte tape backup unit. 
Price: $7800; with 80- 
megabyte hard disk drive and 
60-megabyte tape backup, 
$14,550. 

Contact: Hewlett-Packard, 
1820 Embarcadero Rd., Palo 
Alto, CA 94304, (415) 857- 
1501, or call the nearest HP 
sales office listed in the 
white pages. 

Inquiry 597. 


continued 
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BUT 


тестін 


sieve 


ATI-386 


The ATI-386 AT boardis a high-performance system board that provides 
the primary elements for building advanced personal computers. The 
board is functionally compatible with the system board in the IBM AT. 
However, it contains an 80386 microprocessor, 32-bit access to data and 
other features that give it over twice the performance of an 8MHz IBM AT, 


Other features include downward compatibility with IBM 8 MHz AT, one 
MByte 32-bit on-board memory expandable to 16 MByte, a socket for the 
Intel 80387 math co-processor and more. 


ATI-386-64 


The ATI-386/64 Board features the same specifications as the ATI-386 AT 
board as well as on-board 64 KByte cache memory, cacheable to a full 16 
MByte memory space to achieve nearly zero-wait state operation at full 
speed. 


ATI-6/12 System 286 


The ATI System 286-12 runs at an amazing speed of 12MHz. That's 20% 
taster than the IBM* Personal System 2 50/60. 


And to protect your existing investment, we've built-in a normal-speed 
mode as well, A few simple keystrokes will switch you to 6MHz operation 
mode, when necessary. 


Combine the ATI System 286-12 with our MegaGraph Plus EGA board to 
get superb graphics performance. Or expand your system's main memory 
with the ATI Multifunction card. Expand from single-user to multi-user 
system with up to five disk drive slots and eight expansion slots. 6/8 & 6/10 
MHz systems also available. 
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12 MHz Multifunction Card 

Our versatile multifunction card features a system bus of 12MHz. Sockets 
on board to handle up to 2.5 MBytes of memory, one serial port, one 
parallel port, one game port. Optional second serial port available. 


Professional Image Board 

The new Professional Image Board is a PC board which allows an ordinary 
home video camera (color or black-and-white) to be plugged into an IBM 
РС/ХТ/АТ personal computers or ІВМ compatibles. Now, live, fast action 
scenes can be instantly captured in full color and frozen. The frozen 
pictures can be stored on a floppy or hard disk. The frozen pictures can 


also be transmitted to any remote computer in the world via modem or 
network. 


International Inc. | 
We Deliver A duanecd "Teeftuntaqer Inquiry 18 
1830 McCandless Dr. Milpitas CA, 95035 USA 
(408) 942-3344 TLX: 510-600-6093 FAX: (408) 942-1674 ` 


Southern California Contact: CNT Marketing 

16580 Harbor Blvd., Ste. J, Fountain Valley, CA 92780 (714) 839-3724 
Texas contact: ATronics 14900 Landmark Bivd., Suite 411, Dallas, TX 
75240 (214) 980-2518 FAX: (214) 490-6525. 


IBM & ATronics are trademarks of their respective companies. 


WHAT'S NEW 


PERIPHERALS 


Реті 


x a. 


High-Quality Slides 
from Data 


he ModelViewer Series 
DI-300 is a digital image 
recording system that out- 
puts computer-generated de- 
signs to 35mm slides or in- 
stant color prints. The unit can 
process up to 24 bits of 
color information, producing 
up to 16.7 million simulta- 
neous colors. 

The unit connects direct- 
ly to engineering workstations, 
computer systems, and net- 
works and operates indepen- 
dently of video RGB sig- 
nals. ModelViewer software 
resides on the computer and 
runs with DEC, Sun, Apollo, 
and IBM PC systems. А 
general-purpose software 
driver kit is available for in- 
terfacing the Model Viewer to 
proprietary or custom soft- 
ware environments. 

The software processes 
an image file that can be either 
bit-mapped or vector data. 
The unit connects to the sys- 
tem's RS-232C serial port. 
Color photographs are gener- 
ated by sequentially expos- 
ing the red, green, and blue 
components of an image. 
Exposure is controlled by a 
time-based algorithm. 

The ModelViewer system 
includes a high-resolution film 
recorder, a graphics proces- 
sor, a software interface, a 
35mm camera back, and an 
instant print camera back. 
Price: $9000. 

Contact: Data Innovations, 
323 New Boston St., Wilming- 
ton, MA 01887, (617) 933- 
8170. 

Inquiry 598. 


New ThunderScan 
Can Produce Halftones 


hunderware has intro- 
duced an enhanced version 
of its ThunderScan high- 
resolution optical digitizer for 
all models of the Macin- 
tosh. The unit, which fits into 
the Apple Imagewriter in 
place of the printer ribbon, 
now produces true Post- 
Script-compatible halftones. 


А 35mm slide from the DI-300 digital image recording system. 


With a halftone image, un- 
like a bit-mapped image, you 
can modify the contrast and 
brightness. Software included 
with ThunderScan also lets 
you add captions and produce 
special effects such as fram- 
ing, image shaping, rotation, 
inversion, and line screens. 

Other new features in- 
clude support of multiple file 
formats, including Encap- 
sulated PostScript (EPSF), 
Draw format (PICT), Tag 
Image File Format (TIFF), 
MacPaint (PNTG), and 
ThunderScan's own file format 
(SCAN). Also new are a 
lasso tool for selecting irregu- 
larly shaped areas, support 
of a larger clipboard for the 
Macintosh SE and Plus, and 
a what-you-see-is-what-you-get 
option. 

ThunderScan now comes 
packed with Power Port, which 
makes the unit compatible 
with the Mac Plus and SE. 
Power Port connects to the 
Plus or SE's external disk drive 
port and provides one con- 
nector for the disk drive and 
another for ThunderScan or 
another peripheral. You can 
also connect ThunderScan 


to a Macintosh II with an op- 
tional adapter. It can con- 
nect directly to a Macintosh 
with 128K or 512K bytes. 
Price: $249; Mac II 

adapter, $49. 

Contact: Thunderware 

Inc., 21 Orinda Way, Orinda, 
CA 94563, (415) 254-6581. 
Inquiry 599. 


High-Performance 
Mac Keyboards 


he MAC-101 and 
MAC-101/ADB are full- 

function keyboards for the 
Macintosh that are similar in 
design to the 101-key en- 
hanced keyboard for IBM PCs 
and compatibles. The 
MAC-101 is designed for all 
models of the Macintosh 
from the 128 on up, while the 
MAC-101/ADB takes ad- 
vantage of the new features of 
the Macintosh SE and Mac- 
intosh II. The MAC-101/ADB 
has built-in Apple Desktop 
Bus connectors, which allow 
daisy-chaining of up to 16 
input devices, including 
mouse, graphics tablet, and 
joystick. 

Both keyboards have 15 
user-definable function keys 


and come with a keyboard 
enhancement program called 
101-KEYS that installs as a 
desk accessory and lets you as- 
sign macros to the function 
keys. А predefined 101-KEYS 
macro file is included for 
Microsoft Word 3. 

Price: $169.95. 

Contact: DataDesk Inter- 
national, 7650 Haskell Ave., 
Van Nuys, CA 91406, (818) 
780-1673. 

Inquiry 600. 


24-pin Printer Does 
Color, Too 


F ujitsu is offering a new 
series of low-cost 24-pin 
printers. The DL3300 is an 
80-column unit, and the 
DL3400 prints up to 136 
columns. Both offer three 
printing speeds: high-speed 
draft at 288 characters per sec- 
ond, regular draft at 216 
cps, and letter-quality at 

72 cps. 

Courier 10, Prestige 
Elite, and Compressed fonts 
are standard. Other type- 
faces are available in optional 
font cards. АП printer func- 
tions are selectable using front- 
panel switches, and fre- 
quently used settings can be 
stored in memory. The 
printers come with a standard 
Centronics parallel inter- 
face. An RS-232C interface is 
optional. You can easily up- 
grade both units to print in 
seven colors by using the 
optional color kit. 

The printers emulate the 
IBM Proprinter XL, the IBM 
Graphics Printer, and the 
Diablo 630. Epson JX-80 
codes are available for color 
printing. 

Price: DL3300, $795; 
DL3400, $995; serial inter- 
face, $30; color kit, $100. 
Contact: Fujitsu America 
Inc., 3055 Orchard Dr., San 
Jose, CA 95134, (408) 946- 
87771. 

Inquiry 601. 


continued 
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It's time you got on the Freeway ! 


The best 
communication soffware. 


FREEWAY-55 Version Z.t | KORTER 


Hain Hemi 


Dial fron phonebook 
Teach autopilot 
Manual dial 
Suiich to terninal 
Vait for a cal] 
Other connands 


Hasi ettings 
Advanced settings — 
Help 
Quit 


Port: COML 3 . 00:80:80 


You don't have to get stuck in the potholes 
of computer communications. 


You don’t have to put up with the crooked lanes 
of obsolete communication software. 


Not when you can get on the Freeway ! 


The most powertul 


Just because Freeway is easy to use, doesn't mean it's weak. Freeway is communication 


software by and for the power user. [iliniubud 
тауга 
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EEE 


= 
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Automation: You shouldn't waste your time with simple chores. So Freeway automates | the’ 

your communication. It stores over 20 settings for each host you callin its Phonebook. Па | 
number is busy, Freeway will redial until you get through. And, in addition to the 
Autopilot, Freeway includes a powerful script facility, with access to all Freeway's features. 
For instance, a script can wait until 2 а.т., call a BBS, check for mail, and download any 
new files, leaving you an exact transcript. 


d 


f 
ІНІ 
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Control: Freeway gives you far more detailed control than just the usual baud rate and parity. You have seven filters lor incoming 
and outgoing text. You can specify the characters used for flow control, and the length of a Break. In all, you have control of over 
50 settings, most of which can be different for each phone number. 


And remember, just because Freeway is powerful, doesn't mean it's difficult. The advanced features are as accessible as the 
basics, via fast menus with keyboard shortcuts. 


The easiest to use 


lake Freeway's simple menus and clear | | 
displays. Add the arrow keys and the Escape FhEDUAY-55 — Versi] Z.B hy Uenry Teboka, KONTER 
and Enter keys. The result is powerful but | | | 
straightforward communication — at your - 3 
fingertips. 


Hain Hen 


Dial fron phonsbauk 


Phonebooks: Freeway lets you store the 
Teach autopilot 


phone numbers (and other settings) for » | 

up to 100 computer systems. You just use | „мә! dial n 

th k io plek th Б | t Suitch to terninal crn ata + 1 stop bits 
e arrow keys to pic e number you want, | Wait fora call | Parity 1 No parity: | 


hit Enter, and leave the dialing to us. | "T al 
Wl okie ce 1 


чо! vnm ef =e oe 


Autopilot: Computer communication is 
more than just placing a call. You have to 
log on to the other computer, and often 
type introductory commands. Freeway 
provides an “autopilot” to relieve you of this 
chore. You simply go through these = | 
preliminaries once, with the autopilot noting " a 
your every move. Then, when you next call, п | a 


the autopilot will do the work for you. 


Port: 081 Elapsed: 88:08:80 Connurled: Ho 


Setting Up: Setting up Freeway is a piece 
of cake! The parameters you need — 
baud rate, parity, and even the number 


to call — are gathered in simple menus. To set On-Line Help: Even though Freeway is 

them, you just zip through with arrows and very easy to use, we all need a hint now 
Enter, and then save them in the Phonebook. and then. Every line of every menu has 
Later, changing oneorallof them isjustas easy! on-line help at thetouch of a key. 


BRK & TBK © 


Over 30,000 satisfied users 


of previous version (KX-COM) 


Crosstalk? Emulation: At the touch of a function key, you can switch from the menu 
interface to a command line interface. Crosstalk® users will feel right at home, and 
everyone can use whichever interface suits them best. 


Terminal Emulation and File Transfer: We haven'tforgotten the basics. Freeway emulates 
ANSI VT-100, VT52, and TTY. It offers seven file transfer protocols, including the new 
ultra-fast, ultra-reliable Freeway protocol. Why a new protocol? Because it is better — it 
sets many parameters automatically, adapts packet sizes to line conditions, and, in short, 
gets files through the first time. 


Согу details: TTY, УТ100, VT52 emulation. 75-115.2k baud. ASCII, Kermit, Xmodem, 
Ymodem, Y modem batch, Compuserve-B, and Freeway protocols supported. Phonebooks 
store over 20 parameters for each host, including phone number, baud rate, LF filter, bit 8 
filter, fold to uppercase, null line and tab expansions, flow control characters, and 
intercharacter and interline delays. Privacy passwords protect phonebooks. Global 
parameters separated from host-dependent parameters. Script facility, with full power of 
Freeway. Includes conditional branches, subroutines, and string and numeric variables. 
Elapsed session time available as a script variable. Autopilotreplays logon sequence. Big 
digital clock. Can beep, call a host, or run a script at specified times. Session time limit 
warning. Emulation of Crosstalk® interface; lots of extra commands. Copy, erase, rename 
files. Built-in page and line editors. Configurable for most modems, including non-Hayes. 
Auto-redial; programmable number of and delay between tries. Parallel command апа 
menu interfaces. On-line help for each menu line. Cleans windows. Cooks omelettes. 


FREEWAY, 

It seems unbelievable to get such a complete communications software 
package for only $24.95. But it's true! With its many powerful features, 
Freeway handles all your communications applications with ease. It 
has full terminal emulation, full file transfer capabilities, baud rates up 
to 115200, and many other features, and it uses all the easy Freeway 
interfaces with pop-up menus. Freeway is a powerful tool, and it is 


24.95 


ONLY ! 


only $24.95! (non-copy protected) Introductory price 
FREE WAY, Advanced 

Freeway Advanced has of course allthe power and simplicity of 5 
Freeway with more features there when you need them: к 

e Crosstalk emulation and a powerful script language jammed with i 

features Crosstalk® doesn't have. A BBoard script is supplied free as ONLY : 


an application (callers can change drives, directories, and upload and 
download files using any protocol). 

e More communication parameters; filters, flow control, delays. Pass- 
words protect phonebooks and unattended mode. (non-copy protected) 


Introductory price 


System Requirements: IBM PC, XT, AT, or PS/2 or 10096 compatible. 


KORTEK INC. 
505 Hamilton Avenue 


Palo Alto, California 94301 
Order now! Call toll-free Ф (415)327:4555 


Xortek BBoard (415) 327-4589 1 .800/327-03 1 О ' | 
Or, send a check or major credit card number, including $5 for 
postage and handling, СА residents add 796 sales tax | 


Crosstalk9 is a registered trademark of Digital Communication Associates Inc 
Kortek Inc. has no affiliation with and no relationship with Digital Communication Associates Inc 


Artag, Lincoln Graphics «ТОН ü Inquiry 139 


WHAT'S NEW 


ADD-INS 


Elephant Has Large 
Memory 


A s thename implies, 

the Elephant-12 memory 
board from American 
Micronics can handle up to 12 
megabytes of memory on a 
single-slot board for the IBM 
PC AT and compatibles. It 
will support up to 8 megabytes 
of EMS and 12 megabytes 

of IBM extended memory, or a 
combination of the two. 

Using 100-nanosecond 1- 
megabit chips, the board will 
operate at up to 12 MHz 
with one wait state. The Ele- 
phant comes with intelli- 
gence that provides split-mem- 
ory configuration without 
the need for setting DIP 
switches. The board is 
guaranteed for two years. 
Price: $695 with OK bytes; 
$6095 with 12 megabytes. 
Contact: American Mi- 
cronics Inc., 17831 Skypark 
Circle, Suite C, Irvine, CA 
92714, (800) 443-6315; in 
California, (714) 261-2428. 
Inquiry 602. 


Graphics Board Has 


Two Coprocessors 


umber Nine Computer 

Corporation's high-per- 
formance graphics card for 
IBM PCs and compatibles is 
based on both the Intel 
82786 graphics coprocessor 
and the Texas Instruments 
TMS34010 graphics micropro- 
cessor. In the Pepper SGT, 
the Intel chip primarily handles 
display processing, per- 
forming functions such as hori- 
zontal line drawing at high 
speed, while the TI chip serves 
as a control processor, 
monitoring the activities of the 
Intel device. Additional 
functions performed by the 
Intel chip include hardware 
windowing and panning/scroll- 
ing; the TI chip handles ro- 
tation, scaling, and processing 
of downloaded custom 
algorithms. 

One megabyte of video 
memory is standard, and the 
board also emulates CGA 
and МОА modes. EGA com- 
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The Elephant packs up to 12 megabytes into a PC AT slot. 


patibility is optional. 

Without using special display 
drivers, the Pepper SGT re- 
places IBM text with a 16- by 
19-color character cell 

array, some 300 percent sharp- 
er than standard EGA text. 

Using variable scan mon- 
itors, you can display 640 by 
480 resolution with up to 
256 colors, or 16 colors can be 
shown at resolutions of 
either 800 by 600 or 1280 by 
480. If you use an IBM 
monochrome monitor, resolu- 
tion is 1280 by 350. 

The Pepper SGT is com- 
patible with numerous popular 
software packages, includ- 
ing Microsoft Windows, Lotus 
1-2-3, Ventura Publisher, 
and AutoCAD. 

Price: $995. 

Contact: Number Nine 
Computer Corp., 725 Concord 
Ave., Cambridge, МА 

02138, (617) 492-0999, 
Inquiry 603. 


20-MHz 80386 
Motherboard for ATs 


omputer Classifieds 

has a new 20-MHz 80386 
replacement motherboard 
for the IBM PC AT and com- 
patibles. Included on the 
motherboard are two 32-bit 
slots that can contain either 
2 or 8 megabytes of RAM each 
(for a maximum of 16 
megabytes), a floppy disk drive 
controller that supports 
both 5'4-inch and 3'4-inch 
floppies, built-in EGA sup- 
port, two serial ports, a paral- 
lel port, and sockets for 


both 80287 and 80386 copro- 
cessors. 

A ROM setup program 
for the motherboard lets you 
set parameters such as pro- 
cessor speed, DMA speed, and 
number of wait states upon 
boot-up. 
Price: $4000. 
Contact: Computer Classi- 
fieds Inc., 17830 State Rd. 9, 
Miami, FL 33162, (800) 
331-5150. 
Inquiry 604. 


Standard Hard Disks 


in an Amiga 


miga 1000 owners can 

connect up to four stan- 
dard ST506/412 hard disk 
units to their systems by using 
the Phoenix Hard Disk 
Controller from RS Data 
Systems. 

The board uses DMA in 
conjunction with on-board 
high-speed sector buffers to 
transfer data at the limit of the 
Amiga expansion bus 
(about 25 megabits per sec- 
ond). DMA transfers from 
the sector buffer occur in paral- 
lel with transfers from the 
hard disk. 

The Phoenix will also 
support a 2-gigabyte laser disk, 
as well as a streaming-tape 
backup unit. It comes with its 
own power supply, cables, 
auto-configure backplane, ex- 
pansion enclosure, and 
driver software. Designed to 
Zorro specifications, the 
Phoenix auto-configures under 
version 1.2 of AmigaDOS. 
Price: $450; with 20-mega- 
byte hard disk, $995. 
Contact: RS Data Systems, 


7322 Southwest Freeway, Suite 
660, Houston, TX 77074, 
(713) 988-5441. 

Inquiry 605. 


Boost Your EGA with 
the Kicker 


f you own an EGA card 

and a MultiSync or compat- 
ible monitor, Aristocad says 
its low-cost, plug-in enhance- 
ment board—named the 
Kicker—will boost resolution 
from 640 by 350 up to 800 
by 560 or 800 by 600 with cer- 
tain software. 

The Kicker plugs into a 
standard ЕСА feature adapter 
and includes software 
drivers for GEM Desktop and 
Ventura Publisher (at 800 
by 560) and AutoCAD (at 800 
by 600). Accordingto 
Aristocad, drivers will soon be 
available for Microsoft 
Windows and VersaCAD. 
Price: $195. 

Contact: Aristocad Inc., 
333 Cobalt Way, Suite 107, 
Sunnyvale, СА 94086, 
(408) 245-2138. 

Inquiry 606. 


Ethernet for the 
Macintosh II 


Com Corporation and 

Apple Computer have 
jointly developed an Ether- 
net network interface for the 
Macintosh II. The adapter, 
which is being sold by Apple, 
is called EtherTalk. 

Using EtherTalk, a Mac 

II can link directly to a 10- 
megabit-per-second Ether- 
net network such as 3Com's 
3System. The board is de- 
signed to take advantage 
of the Mac II's NuBus 
architecture. 
Price: $899. 
Contact: Apple Computer 
Inc., 20525 Mariani Аме., 
Cupertino, СА 95014, 
(408) 996-1010. 
Inquiry 607. 


continued 


THE WORLD'S SMARTEST 


ANSWERING MACHINE 


PERSONAL VOICE MAIL 

"Hello. Гт not available right now. Please 
wait for the tone and leave a detailed 
message. Touch the star to listen to what 
you've recorded” 


PERSONAL MESSAGES 

FOR FREQUENT CALLERS 

“Hello, I'm not ...[*]... Dad! I’m not here, 
but my computer knows exactly where I am 
and will pass your message on to me 
immediately. Wait for the tone and tell me 
where you are. ГЇЇ call you right back? 


REALLY PERSONAL MESSAGES 

FOR FREQUENT CALLERS 

"Hello, Гт not avai ...[*)... Tess! 
Sweetheart! I'm in the car, picking up your 
flowers. M y car phone number is 993-1234 
if you need me. Otherwise, see you at 
seven. Kiss-kiss-kiss!” 


MESSAGE FORWARDING 

"Hello. T his is your answering machine 
calling...[*]... Three new messages. 
Message one was received at 3:52PM 


today: 


nswering machines are irritating 
A кеме they аге so dumb. Even 

the best of them. For only $349, 
we'll give you personal voice mail for 
your PC, and turn it into the world's 
smartest answering machine. All 
without disturbing whatever else you've 
been doing on the PC. 

How smart is “smartest?” The 
examples above . . . uh . . . speak for 
themselves. Sure, your PC can answer 
the phone in your voice, and let you 
retrieve messages remotely from any 
touch-tone phone. Апа it can call you 
to deliver your messages. 

But give your friends and associates , 
their own voice mailboxes. The ability 
to interrupt your greeting and start 
recording immediately. To deliver 
messages to each other as well as to 
you. The ability to transfer to other 
extensions. Even let them change their 
minds and their messages. Give them 


Inquiry 52 
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all this and you'll never again have to 
apologize for making people talk to a 
machine. 

In your business, it will relieve your 
secretary of the burden of taking routine 
messages. Апа relieve you of the 
burden of transposed telephone 
numbers. In business or in personal use, 
it works 24 hours a day. Without 
irritating your callers like mere 
answering machines do. All while 
you're running your spreadsheet, word 
processor or just about anything else. 


p 4 
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MULTIPLE VOICE MAIL BOXES 

"Hi. This is the operating systems group. 
We're out to lunch, but you can leave a 
private message by dialing 11 for Chip, 12 
for Morris, 13 for Joel and 14 for Bob. Or 
you сап wait for the tone to leave a 
message for our secretary.’ 


INCREASED SECRETARIAL PRODUCTIVITY 

"T his is Gordie's voice mailbox. Please 
wait for the tone and leave a message. My 
computer knows where I am at all times and 
will call me immediately with your message. 
If you need to speak to someone right away, 
touch zero to transfer to my secretary? 


DON'T FORGET MOM! 

"This is Chip. Please ...[*)... Hi, Mom. Гуе 
been waiting for your call. How's Europe? 
Thanks for remembering my birthday. Sorry 
I missed you, but I had to run Some 
errands. See you Thursday at the airport? 


OUTGOING MESSAGES 

"This is Joel's computer calling. Justa 
reminder for Lynne and Bonnie — We have 
a budget review tomorrow morning at 8:00 
o'clock. See you there? 


We call the world's smartest 
answering machine "CAM? For 
Complete Answering Machine. We call 
ourselves The Complete PC. And CAM 
is just the beginning of a whole line of 
smart products designed to help you get 
more from your personal computer. 

You should call (800) 634-5558 
today for the name of the CAM dealer 
nearest you. 

So tomorrow, you can give your old 
answering machine to someone who 
doesn't mind annoying people. 


ІНІССОМРІМЕТЕРС 


Моге from your personal computer 


% 521 Cottonwood Drive € Milpitas, California 95035 
' 800 634-5558 ө 408 434-0145 € FAX 408 434-1048 


© 1987 by The Complete PC, Inc. Complete Answering Machine,” САМ" are trademarks of The Complete PC. Ads by ТАВА 


AUGUST 1987 • BYTE 59 


WHAT'S NEW 


SOFTWARE e 


Blyth Announces 
Omnis Products 


= xpress is a new appli- 
cations-development front 


end for the Omnis 3 Plus re- 
lational database, which runs 
on the Macintosh. The utili- 
ty will be an integral part of all 
Omnis 3 Plus packages and 
will enable Omnis 3 users to 
develop a working database 
in near-record time using Ex- 
press alone, Blyth reports. 
The process involves defining 
only the database files and 
fields, after which Express 
automatically generates all 
screens, menus, and reports. If 
you're not satisfied with the 
designs created by Express, 
you can further customize 
the forms by using the usual 
Omnis 3 Plus commands. 
Blyth also announced 
plans for a Windows-based 
superset of Omnis 3 for the 
ІВМ PC, which will give users 
simultaneous access to the 
Omnis database from IBM PCs 
and Macs. 
Price: stand-alone version 
of Express, $99; Express bun- 


Crosstalk Mk.4 


rosstalk Mk.4, an en- 

hancement of the Cross- 
talk communications pro- 
gram, features CASL 
(Crosstalk Application 
Script Language), which in- 
cludes statements, opera- 
tors, and functions that enable 
you to manipulate windows, 
data files, and numeric and 
alphanumeric data. Up to 
15 communications sessions 
can take place simulta- 
neously in windows or individ- 
ually in full-screen format. 

Mk.4 supports Crosstalk, 

Kermit, Xmodem, and Ymo- 
dem file-transfer protocols 
and emulates many terminals, 
according to Digital Com- 
munications Associates. The 
company also reports that 
the program supports all asyn- 
chronous, full-duplex 
modems. 
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dled with Omnis 3, $575. 
Contact: Blyth Software 
Inc., 2929 Campus Dr., Suite 
425, San Mateo, CA 94403, 
(415) 571-0222. 

Inquiry 608. 


A Crib Sheet for 
Macintosh Programmers 


he Programmer's On- 

Line Companion is a disk- 
based database reference to 
Inside Macintosh, volumes I 
through IV and the Apple 
Numerics Manual. The pro- 
gram controller resides in 
5K bytes of RAM, and the ref- 
erences can be accessed 
from the editor screen. You can 
also add to or modify the 
system calls, system globals, 
and assembly equate defini- 
tion in the volumes. 

The Programmer's On- 
Line Companion runs on the 
128K Mac, 512K Mac, and 
the Macintosh Plus. 

Price: $34.95. 

Contact: Addison-Wesley 
Publishing Co., Jacob Way, 
Reading, MA 01867, (617) 


The program runs on 
ІВМ PCs and compatibles with 
MS-DOS or PC-DOS 2.0 
or higher and atleast 256K 
bytes of RAM. 
Price: $245. 
Contact: Digital Communi- 
cations Associates Inc., 1000 
Holcomb Woods Pkwy., 
Roswell, GA 30076, (404) 998- 
3998. 
Inquiry 612. 


Accounting Module 


for VP-Planner 


PA + is an integrated 

accounting module that 
includes checks, deposits, 
payables, sales/receivables, 


944-3700. 
Inquiry 609. 


Prolog for the 80286 


MV Prolog is the first 

Prolog tbat allows full use 
of the 16-megabyte address 
space of the 80286, according 
to Automata Design Asso- 
ciates. It runs with Xenix-286 
or Microport's System V, 
or on AT&T's 6300 Plus with 
AT&T Unix System V. 

A.D.A. reports that you 
can communicate with an un- 
limited number of concur- 
rent processes by System V 
messages, and the language 
can serve as the record-locking 
manager for a Prolog 
database. 

The company is planning 
an 80386 version, which will 
take advantage of the core 
32-bit design of VMV Prolog. 
Price: $400. 

Contact: Automata Design 
Associates, 1570 Arran Way, 
Dresher, PA 19025, (215) 
646-4894. 

Inquiry 610. 
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and payroll functions. In- 
ventory and job-costing func- 
tions are in the works for 
future versions, according to 
FrontRunner Development, 
the company that designed the 
module in conjunction with 
Paperback Software. 

The module does not 
have an audit trail capability, 
although the company re- 
ports that enhancements are in 
the works at this time. Writ- 
ten with VP-Planner macros, 
you do have the capability 
to customize the module by 
modif ying certain routines. 

VP-Planner runs on IBM 
PCs and compatibles with at 
least 256K bytes of RAM 
(or 320K when using multi- 
dimensional files), MS- 
DOS or PC-DOS 2.0 or high- 
er, and a CGA, EGA, or 
Hercules Monochrome Graph- 
ics Adapter. 


ROGRAMMINGLANGUAGES AND AIDS 


Network 
Operating System 
for PS/2 Line 


INES/386 is a network 

operating system for 
80386 systems, and, ac- 
cording to Banyan, it is com- 
patible with the IBM PS/2 
Models 80, 50, and 60. The 
program provides commu- 
nication with asynchronous 
hosts via VT-100, VT-52, 
IBM3101, and TTY emulation. 
File transfer through the 
Kermit protocol is also 
available. 

A VINES/386-based 
server connects to a LAN by 
installing a LAN interface 
board into an empty slot in the 
IBM PC. 

Banyan Systems reports 
that shipments for the first ver- 
sion, which runs on the 
Compaq 386, will begin No- 
vember 1, 1987. 

Price: 53995. 

Contact: Banyan Systems 
Inc., 115 Flanders Rd., 
Westboro, MA 01581, 
(617) 898-1000. 

Inquiry 611. 


Price: $199. 

Contact: Paperback Soft- 
ware, 2830 Ninth St., 
Berkeley, CA 94710, (415) 
644-2116. 

Inquiry 613. 


ApTech Announces 
First Product 


alled a Daily Business 

Tool, Abraxas 15 a win- 
dow-based accounting and 
management program for 
small- and medium-size 
businesses. Ав you enter 
checks, deposits, sales, in- 
voices, and time cards, 
Abraxas posts debits or 
credits in real time to all ac- 
counts, creating a complete 
audit trail. It balances your 

continued 


LOGITECH 5179 
MOUSE 


with Publisher Software 


Our Mouse and Publisher Soft- 
ware is the complete solution for 

people who want to produce great 
looking, attention getting docu- 


ments without having to master g 


alot of complex commands 
and typographical jargon. It's 


easy to learn, fast to use, and it gets 
you the results you need right now. 


Page Layout Made Easy 


You don'thave to be a graphic de- 
signer to get professional quality 
results. Create and edit text right 
on the page. We offer design tem- 
plates, automatic layout in 1-4 
columns, automatic flow of text 
around graphics, and vertical and 
horizontal rulers to guide you. 


lypography Made Easy 
Select from over 61 fonts repre- 
senting 14 typefaces, in sizes suit- 
able for headlines, subheads and 
text. We provide optimal line 
spacing automatically. You adjust 
for special effects. 


Graphics Made Easy 


Use our ClipArt or create your 
own using LOGIPAINT, PC 
Paintbrush or MS Windows Paint 
software. You can shrink or 
expand your graphic images to fit. 
You can also modify, rotate or 
copy them. 
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Produced on a dot matrix printer. Laser printer 
support also included. 


30 Day Money-Back Guarantee 
3 Year Warranty 


Inquiry 146 for End-Users. Inquiry 147 for DEALERS ONLY. 
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To place a credit card order 
zall our special toll-free number: 


800-231-7717 


Call toll-free in California: 


800-552-8885 


b "E © ! I want to produce great 
. looking documents now! 


» LOGITECH Publisher Package $179 
• (J w. Serial Mouse and Plus Software 
. O м Bus Mouse ала Plus Software 


Add $6.50 for shipping and handling. California 
residents add applicable sales tax. Prices valid 
in U.S. only. 

Total Enclosed $ 


O VISA O MasterCard [ Check Enclosed 


Card Number Expiration Date 


Signature 
Name 


Address 


City State 


Zip Phone 
DEALER INQUIRIES WELCOME 


EBLOGITECH 


LOGITECH, Inc. 
805 Veterans Blvd., Redwood City, CA 94063 
Tel: 415-365-9852 
In Europe: 
LOGITECH SA, Switzerland 
Tel: 41-21-879656 • Telex 458 217 Tech Ch 
In Italy: 
Algol-Logitech Spa 39-2-215-5622 
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books and updates client 
and vendor lists. ApTech re- 
ports that it is impossible to 
duplicate transactions. 

The program is written in 
Nantucket Clipper. It includes 
user-defined color capabili- 
ty and comes in single-user and 
multiuser versions. The sin- 
gle-user version is currently 
available and requires an 
IBM PC or compatible with at 
least 512K bytes of RAM 
and a hard disk drive. The 
multiuser version is sched- 
uled for release in September. 
Price: single-user version, 
$695. 

Contact: ApTech Inc., 

P.O. Box 2366, Binghamton, 
NY 13902, (800) 443- 

3732. 

Inquiry 614. 


QuikSave Forces You 
to Back Up Your 
Hard Disk 


Q uikSave is a backup 
program that you store on 
yourhard disk. You can as- 
sign up to nine backup sched- 
ules, and during power-up 

the program calculates the 
number of days since each 
backup. When it's time for a 
backup, the program 

flashes a warning screen. Then 
it asks if you want a backup, 
which it will perform automati- 
cally, or you can tell it to 

wait until the next day. If you 
have a clock, it will auto- 
matically remind you; other- 
wise, it will wait for you to 
enter the date. QuikSave also 
lets you see when the last 
backup occurred for each per- 
son with a backup schedule. 

Micro Interfaces reports 
that the program performs a 
disk check, making sure 
that your disk is error-free be- 
fore backing up data. 

On IBM PC XTs, it can 
back up 10 megabytes of data 
in less than 8 minutes, and 
it can back up the same amount 
in 4 minutes on IBM PC 
АТ$ and compatibles. It cor- 
rects up to 3200 errors per 
floppy disk and is capable of 
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WHAT'S NEW 


QuikSave's warning screenalerts you when a backup is necessary. 


backing up 360K-byte, 
720K-byte, and | .2-megabyte 
floppy disk drives. You can 
store 400K bytes on 360K-byte 
floppies and 1.5 megabytes 
of information on 1.2-megabyte 
floppies. 

The program runs on 
IBM PCs, XTs, ATs, and com- 
patibles with MS-DOS or 
PC-DOS 2.0 or higher and at 
least 360K bytes of RAM. 
Price: 599. 
Contact: Micro Interfaces 
Corp., 16359 Northwest 57th 
Ave., Miami, FL 33014, 
(800) 637-7226. 
Inquiry 615. 


Keep Track of 177 
Countries on a PC 


C-Globe gives you ac- 
cess to 177 countries on 
world and continent maps, 
and with overlays you can show 
major cities, population 
densities, and elevations. 
Using the database, you 
can display information on de- 
mographics, health statis- 
tics, political parties, economic 
trends, and balance of trade 
statistics. Other data includes 
climate, currencies, time 
zones, and tourist attractions. 
In another table, you can 
see countries ranked in terms 


SOFTWARE * BUSINESS AND OTHER 


of population, area, eco- 
nomic growth, and commodity 
production. 

The program comes on six 
5'4- or 32-inch floppy disks, 
and it is copy-protected. You 
can copy PC-Globe to a hard 
disk up to four times. 

The program runs on 
ІВМ PCs, XTs, АТ5, and com- 
patibles with two floppy 
disk drives or one floppy and 
one hard disk drive. At least 
256K bytes of RAM is required 
along with MS-DOS 2.0 or 
higher and a Color Graphics 
Adapter. 

Price: 559.95. 

Contact: Comwell Systems 
Inc., 21630 North 19th Ave., 
Suite B-4, Phoenix, AZ 
85027, (602) 869-0412. 
Inquiry 616. 


Project Tracker 


{ nstaPlan offers you seven 
views for developing a plan 
interactively and turning it 
into a presentation. Using out- 
line-based activity schedul- 
ing, you lay out your projects 
from the top down in a natu- 
ral list-making format. Out- 
lines can have up to 11 

levels, and they are automati- 
cally indented. Each level 
summarizes schedules, human 
resources, and cost, and 

you can create a rough plan and 
see schedules and budgets. 

As the project develops, you 
don't have to undo the de- 


tails you've already entered. 
You can output the informa- 
tion in tabular, Gantt, and pre- 
sentation form. 

You can assign workto 
groups of people or individ- 
uals, and the spreadsheet 
has columns you can use for 
people or budgets and rows 
for activities. After you assign 
the work, the program auto- 
matically summarizes what it 
will cost and how many 
people it will take. If any indi- 
vidual becomes overworked 
with one assignment, you can 
let InstaPlan redivide the 
work, and the program makes 
the necessary changes to 
budget and worker-hour totals. 
On a 640K-byte IBM PC or 
compatible, you can have over 
600 activities. 

The tracker module fea- 
tures a reference plan system 
that allows for detailed vari- 
ance analysis from individual 
work assignments to the 
total project: tracking sched- 
ule, human resources, bud- 
get, and cash-flow control. 
The tracker module is an 
option, and it adds three addi- 
tional variance views. 

A calendar is provided 
with the program, which you 
can set up with holidays and 
vacations for InstaPlan to take 
into account when assigning 
work. 

The program has desk- 
top-presentation facilities that 
create overhead slides, pro- 
posals, and handouts on the 
IBM Proprinter or graphics 
printer, Epsons and compat- 
ibles, and the Hewlett-Pack- 
ard LaserJet Plus. 

InstaPlan runs on IBM 
PCs and compatibles with at 
least 640K bytes of RAM 
and MS-DOS or PC-DOS 2.0 
or higher. 

Price: $99; tracker option, 
$50. 

Contact: InstaPlan Corp., 

655 Redwood Hwy., Suite 311, 
Mill Valley, CA 94941, 

(415) 389-1414. 

Inquiry 617. 


LOGITECH 3500 
MOUSE 


with Plus Software $119 


Г æ] Purchase our Paint $ To place a credit card order 
| | â | best selling Solution 149 call our special toll-free number: 
|" 1 кз 1. ТЕ - = 
Шай”! 21 or "i. Our Mouse, Plus Software and Call oy 231 UH Ж 
[ ЧР Mouse and Plus LOGIPAINT (PC Paintbrush). Қ 800 552, gees 
IMAGAZIN | Pack П th With 11 type fonts and a 16 color "EPI 2- е 
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. ; | 7 ackage 149 . 
поп that gets you theresults you к O w. serial Mouse апа Plus Sofnvare © * 
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Our Mouse, Plus Software and > imU.S.only. роке 
LOGICADD (Generic CADD 3 ‚0 e M visa O MasterCard " Check Enclosed : 
plus DotPlot). Everything you н м 
need to turn your PC into a full Г камый оо о 
featured CADD workstation. It's : i 
the complete solution for dimen- ығы : 
sioned line drawing and CADD. S — ; 
: Address . 
. City State ч 
Publishing 5179 * —————— — es ? 
Solution І : 
Our Mouse, Plus Software and i - 
PUBLISHER Software (PFS: : |-а LOGITECH f 
First Publisher). It's the complete * LOGITECH. Inc. $ 
package that makes it easy to pro- * 805 Veterans B Dd d СА 94063 • 
duce high-impact, professional саз 
looking documents. LOGITECH SA. Switzerland 


Tel: 41-21-879656 » Telex 458 217 Tech Ch 
In Italy: 

————————————_ г ә ә ә. ә әл - 1 H 2 -2.2 -5 22 

Generic CADD is a trademark of Generic Software. PC Paintbrush is a trademark of ZSoft Corp. PFS: First Publisher is a trademark of Algol-Logitech Spa 39 13-30 
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WHAT'S NEW 


SOFTWARE ёе SCIENTIFIC AND ENGINEERING 


Numerical Control 
Modeling on the 
IBM PC 


nimod is a three-di- 
mensional solid-modeling 
program that generates nu- 
merical control instructions for 
machine tools. The pro- 
gram runs on ап ІВМ PC, XT, 
AT, or compatible with a 
10-megabyte hard disk drive, 
640K bytes of RAM, a math 
coprocessor, and an ЕСА or 
CGA. 
The Unimod solid 
modeler is integrated with En- 
code's Encodraft mechani- 
cal drafting system, which is an 
add-on program for use 
with AutoCAD. After design- 
ing the model on the IBM 
PC with Encode's Encodraft 
program, Unimod generates 
the machine cutting instruc- 
tions. A library of 3500 ma- 
chine-specific postprocessing 
routines are included that 
you can use to send instructions 
to specific types of machine 
tools, such as lathes or milling 
machines. Encode also uses 
a machine-instruction pro- 
gramming language, called 
Genesis, which you can modify 
for special applications. 
You сап also interface the sys- 
tem to a variety of finite- 
element programs such as 
NASTRAN, Patran, and 
ANSYS. 
Price: between $5000 and 
$8000. 
Contact: Encode Inc., 12 
Cotton Rd., Nashua, NH 
03063, (603) 882-4666. 
Inquiry 618. 


Unit Conversion 


Q uikInfo is a memory- 
resident program that lets 


you convert horsepower to 
kilowatts or gallons to cubic 
feet, or any number into its 
equivalent unit in another mea- 
surement system. Hundreds 

of conversions are possible, 
and the equivalencies are 
grouped by category. You can 
also export and import to 

and from other application pro- 
grams. Other information is 
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A three-dimensional machine tool modeled b y Unimod. 


available in the program, such 
as common engineering and 
scientific physical constants. 
And you can add or delete 
conversion units or tables and 
position windows, screen 
colors, and other appearance 
items as well. 

To run QuikInfo, you 
need an IBM PC or compatible 
with at least 80K bytes of 
RAM. 
Price: $49. 
Contact: Plies Develop- 
ment Corp., 2110 Crystal 
Hills, Houston, TX 77077, 
(713) 493-3679. 
Inquiry 619. 


Two-Dimenional CAD 


Program Cut to $99 


SA Group has cut the 
price on TurboCAD from 
$395 to $99. The program 
features automatic dimension- 
ing, drafting capabilities, 
and dot-matrix printing. You 
also have the choice of op- 
erating in menu-driven or com- 
mand-driven mode. 
Drawing tools include up 
to 256 line thicknesses, 100 
line and arrow types, user- 
definable hatching patterns and 
grid, zoom, and three cur- 
sor types. You can define cir- 
cles seven ways, and the 
program provides 128 layers. 
Other features include win- 


dowing facilities, a scientific 
calculator, print spooling, 

the ability to configure the pro- 
gram for up to 10 output de- 
vices at a time, and DXF, 
HPGL, and ASCII file 
formats. 

MSA also announced 
version 2.0 of TurboCAD, 
which will feature multiple 
views, three dimensions, speed 
enhancements, extended 
file exchangeability, a macro 
language, and improved 
zoom and pan capabilities. 

TurboCAD runs on the 
IBM PC, XT, AT, and compat- 
ibles and supports most dig- 
itizers, plotters, printers, and 
mice, according to MSA. 
Price: $99. 

Contact: MSA Group Inc., 
12021 Wilshire Blvd., Suite 
370, West Los Angeles, CA 
90025, (213) 473-8711. 
Inquiry 620. 


New Titles 
in Chemistry Series 


OMPress added three 
new programs to the Con- 
cepts in General Chemistry 
series. They emphasize drill 
and practice for introduc- 
tory chemistry students. Diag- 
nostic error evaluation lets 
the student know what terms 
are incorrect or if the error 
is in the formula or coefficient. 
Chemical Reactions pro- 
vides practice in writing and 


balancing equations for 
combination, decomposition, 
replacement, and ionic re- 
actions. The next program, 
Oxidation-Reduction Reac- 
tions, focuses on balancing oxi- 
dation-reduction equations 
and offers 70 problems that 
cover both acidic and basic 
media. The last program, Re- 
action in Aqueous Solution, 
contains 239 problems cover- 
ing precipitation reactions, 
weak electrolyte formation, 
and formation of partially 
soluble gases. Other titles in 
the series include Chemical 
Stoichiometry and The Mole 
Concept. 

The series runs on an 
IBM PC with at least 256K 
bytes of RAM, a CGA, and 
a graphics monitor. 
Price: $50 per title. 
Contact: COMPress, P.O. 
Box 102, Wentworth, NH 
03282, (603) 764-5225. 
Inquiry 621. 


Drawing Chemical 
Structures on the Mac 


hemIntosh DA from 
SoftShell is a desk acces- 
sory that enables you to 
draw a chemical structure and 
transfer it to your word-pro- 
cessing document, without 
leaving the word processor. 

The program has tools 
for placing symbol strings, 
drawing nine bond types, 
and four straight arrows, which 
include reaction, equilibri- 
um, resonance, and dashed. It 
has an undo facility, on-line 
help, and other features that let 
you print, resize objects and 
text, and save and open docu- 
ments. You can draw solid 
or dashed circles, ovals, and 
arcs by dragging the mouse 
outside the circle or oval to 
specify the desired arc. 

The program runs on the 
Macintosh and requires a mini- 
mum of 512K bytes of 
RAM and two floppy disk 
drives or a hard disk drive. 
Price: $295. 

Contact: SoftShell Co., 

P.O. Box 632, Henrietta, NY 
14467, (716) 334-7150. 
Inquiry 622. 


Theres something for everyone in Then look at our P2000 Series. 
the ALPS. There's our top-of-the-line P2400C7 
Because the ALPS family of Dot — which zips along at 360 cps, prints 7 
Matrix Printers has everything it takes colors and is jam packed with smart 


to handle any business need. features. Our amazingly fast black-and- 
Need а printer that cantakeona white P2100" with a cruising speed of 
department full of PCs? 400 cps. And our P2000; voted one of 


PC Magazines "Best of 1986" But whichever ALPS you choose, 
If you need something more youll find they all have something in 

personal, try our ALQ Series. Boththe common. Each is an exceptionally well 

АТ ОЗОО“апа ALQ200"print superb thought out machine. 

letter quality text and high resolution То see how, our tour continues on 

color graphics. And they doit quickly, the next page. 

easily and economically. 


Io handle 

any kind of paper, 
numerous feed 
methods 

are offered, 
including 

bottom feed... 


automatic 
single sheet 
feed... 
| : 
BENT me Convenient multiple 
il Sa Qu font cartridges bring 
| і paper-saving real versatilit y to text 
T f push tractor prnüng. 
| | feed... 
| | 
Push-button front 
Snap in/out, interchange- panel and special 
able 24- and 18-pin print features menu both 
ару heads ensure software control printing func- 
сре an compatibility and eliminate tions without DIP 
tractor feed. 
costly service calls. switches. 

No other printer company has Like a choice of print modes: draft, 
thought to include so many useful correspondence and letter quality. 
features in their machines. Or bothered Plus an expandable print buffer that 
to make them so easy to use. frees up your computer for other jobs 

Of course, there are more ALPS while the ALPS is still printing. 
attractions than the ones you see above. And no matter how complicated 


Long-lasting ribbons print crisp 
black and white or brilliant 
seven-color output. 


ROWER ишы кл ee ST am (ісігі mum БТ 
ОМ LINE ERROR PAPER OUT тән T mas САГ: шшш ^] тә 4 
САНТ 1 ше HD шен 12 sms p 
ar CAHT Z2. лаша" 43 ишы 21/7 ax... 
ME NU 

"SELECT. 

LINE FORM . INSERT "AMET TYPE PRINT CHAR . LINE . 
FEED  FEED™. SHEET. (e RESET T STYLE. MODE . PITCH: (SPACING | 


wm РЕШЕ шам 4 тг 
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the job may be, our control panel PCs and software. 
makes it simple. You just push a button Best of all, they're especially 
to change type styles, feed paper, compatible with the way you run 


reprint data, or do most anything else. your business. 
As for compatibility, ALPS 
printers run with most all the leading 


Principal Amount $1000 


Principal Amaunt $2000 


Principal Amount $3000 


—— 


At 05% At 08% At 10% At 12% At 06% At 08% А! 10% At 12% At 08% At 08% At 10% 
$1,000.00 $1,000.00 $1,000.00 $1,000.00 $2,000.00 $2,000.00 $2,000.00 $2,000.00 $3,000.00 $3,000,00 $3,000.00 
$1,005.00 $1,006.67 $1,008.33 $1,010,00 $2,010.00 $2,013.33 $2,016.67 $2,020.00 $3,015.00  $3,020,00 $3,025.00 
$1,010.03 $1,011.70 $1,013.38 $1,015.05 $2,020.05 $2,023.40 $2,026.75 $2,030.10 $3,030.08 $3,035.10 $3,040.13 
$1,015.08 $1,010.76 — $1,018.44 $1,020.13 $2,030.15 $2,033.52 $2,036.88 $2,040.25 $3,045.23 $3,050.28 $3,055.33 
$1,020.15 $1,021.64 $1,023.53 $1,025.23 $2,040.30 $2,043.68 $2,047.07 $2,050.45 $3,060.45 $3,065.53 $3,070.50 
| $1,025.25 $1,026.95 $1,028.65 $1,030.35 $2,050.50 $2,053.80 $2,057.30 $2,060.70 $3,075.75 $3,080.85 $3,085.98 
1 $1,030.38 $1,032.08  $1.033.80 $1,035.50 $2,060.76 $2,064.17 $2,067.59 $2,071.01 $3,091.13 $3,085.26 $3, 101.39 1 
ү $1.035.53 $1,037.25 $1,036.96 $1,040.68 $2,071.06 $2,074.49 $2,077.93 $2,081.36 $3,106.59 $3,111.74 $3, 116. 89 
| $1,040.71 $1,042.43 $1,044.16 $1,045.88 $2,081.41 $2,084.87 $2,088.32 $2,091.77 $3,122.12 $3,127.30 $3,132.48 
1 E $1,045.91 $1,047.65 $1,049.38 $1,051.11 $2,091.82 $2,095.29 $2,098.76 $2,102.23 $3,137.73 $3,142.94 $3,148.14 
i $1,051. 14 $1,052.88 $1,054.63 $1,056.37 $2,102.28 $2,105.77 $2,109.25 $2,112.74 $3,153.42 $3,158.65 $3,153.88 
| $1,056.40 $1,058.15 $1,059.90 $1,061.65 $2,112.79 $2,116.30 $2,119.80 $2,123.30 $3,169.19 $3,174.44 $3,179.70 | 
© $1,061.68 $1,063.44 $1,065.20 $1,068.96 " 123.36 $2,126.88 $2,130.40 $2,133.92 $3,185.03 $3,190.32 $3,195.60 i 
| $1,066.99 $1,088.76 $1,070.53 $1,072.29 "* $2,197.51 $2,141.05 $2,144.59 $3,200.96 $3,206.27 53,211.58 | 
$1,072.32 $1,074.10 $1,075.88 $1,077.66 148.20 $2,151.76 $2,155.31 $3,218.96 $3,222.90 $3,227.63 
" $1,077.68 $1,079.47 $1,081.26 $1,083.04 74 $2,162.51 $2,166.09 $3,233.05 $3,238.41 $3,243.11 ) 
$1,083.07 $1,084.87 $1,086.86 $1,088.48 ^ 1273.33 $2,175.92 $3,249.21 $3,254.60 $3,259.99 
$1,088.48 $1,090.28 $1,082.10  $1,093.9f 48 — $2,187.80 $3,265.46 $3,270.87 $3,276.29 | 
a $1,093.93 $1,095.74 $1,097.56 $1,099.3 М. 54 1898.74 $3,281.79 $3,287.23 $3,292.67 
$1,099.40 $1,101.22 $1,103.05 %1,104.? ARK за $3,298.20 $3,303.57 $3,309.14 
$1,104.90 $1, 105.73 $1,108.56 $1,110. ET 79 314.69 $3,920.18 $3,325.68 
$1,410.42 $1,112.26 $1,114.10 $1,115, S "& $3,336.78 $3,342.31! 
$1,115.97 $1,117.82 $1,919.67 $1,121 HAR 7 353.47 $3,959.02 
$1,121.55 $1,123.41 $1,125.27 $1,127 ES *à 53,375 82 
$1,127.16 $1,129.03 $1,130.80 %1,13 By 71.392.583 
$1,132.80 $1,134.67 $1,136.55 і 
$1,138.46 $1,140.35 $1,142.24 | 
ө $1, 144. 15 $1,146.05 $1, 147.95 
$1,149.87 $1,151.78 $1,159.69 
$1,155.82 $1,157.54 $1, 159.45 
$1,161.40 $1,169.33 $1,165.25 
$1,187.21 $1,169.14 $1,171.08 
$1,173.04 $1,174.99 $1,176.93 
$1,178.91 $1,180.66 $1,182.82 
$1,184.80 $1,188.77 $1, 188.73 
$1,190.73 $1,192.70 $1,194.68 
$1,196.68 $1,198.67 $1,200.65 
$1,202.66 $1,204.66 $1,208.55 
$1,208.66 $1,210.68 $1,212.69 
$1,214.72 $3,218.74 $1,218.75 
$1,220.78 $1,222.82 $1,224.84. 
$1,226.90 $1,228.93 $1,230.97 
$1,233.03 $1,235.08  $1,237.1! 
$1,238.20 $1,241.25 $1,243.3 
а 
t a ee “шый ы 4 


Here's something you probably 
won't see in any other printer ad. 

Namely, everything from letter 
quality text and high resolution color 
graphics to transparencies, 16-inch- 
wide spreadsheets and six-part forms. 

Fact is, most printers can't handle 


such a wide range of work. Then 

again, most aren't built like the ALPS. 
Our printheads are precisely 

engineered to produce exquisite letter 

quality text. Yet they're rugged enough 

to churn out over 200 million characters. 

No matter how hard you work them. 


3 Bos om. 
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June 8, 1887 


Ms. Debra Dos 

Purchasing Manager 

Columbia School of Computing AME RE A 
2400 Alpine Avenue 

Interface, VT 02100 


Dear Ms. Dos: 


Thank you very much far your order of SO ALPS dot matrix 
printers. 


You'1! be happy to know that we sent out your fuil shipment 
yesterday. Sa the printers should arrive in plenty of time 
for your summer session. 


Your new course offering, "The PC Printer and 1145 Role in 
Modern Business" sounds fascinating. And you've chosen the 
perfect printers for it. 


ALPS printers are deisgned to print virtually anything a 
business will ever need. Letters, color graphics, spread- 
sheets, even six-part farms. And they print it all faster 
and easier. 


What's more, few printers are as quiet. Or as reliable. 


But of course, you already know all this. That's why you 
chase ALPS printers in the first place. 


Again, thank you for making ALPS the official printer com- 
pany af the Calunbia School of Computing. 


And please let us know how your FC Printer course works out. 


Sincerely, 


= «с ein Al P. Crisp ? 


чар — є = SSS SS eee Ж. 


And because the ALPS are seems to be forever. They come with 
compatible with all kinds of software, a full one-year limited warranty. And 
they can produce all kinds of images. with normal care, they'll give you over 
Plus, if you haven't heard, they runat five years of spectacular work. Without 
exceptionally quiet noise levels of a speck of trouble. 
under 55 dBA. Can any other printer make you 

Whats more, they'll run for what look this good? 


“Пе speed, print quality, апа 
other thoughtful features of the 
ALPS P2000...make this wide- 
carriage 9-pin matrix printer my 
favorite new printer of the year.’ 


—PC Magazine 


“ALPS America keeps on com- 
ing back with more attention- 
getting dot matrix printers? 


—PC Magazine 


Ав you can see, our printers even 
have the best ink. 

But if you're the type whos not 
easily swayed by popular opinion, 
consider this: 

біпсе our first printers were 


D THE CR 


“Тһе ALPS ALQ200 and 
P2400C аге both rugged 
wide-carriage dot matrix 
printers with excellent 
letter quality type...” 


—FC Magazine 


“То distinguish letter-quality 
from daisy wheel output re- 
quires a magnifying glass” 


—PC Week 


introduced in the U.S. in late 1985, 
ALPS America has become one of the 
fastest growing printer companies in 
the country. 
Which should come as no surprise. 
After all, ALPS printers are built 


“..5о quiet that we doubt 
even a library would need 
the ‘quiet mode? 


— InfoWorld 


“In almost every phase of con- 
struction, ALPS seems to have 
relied on sturdier materials 
than it might have had to— 
something which 15 a definite 
advantage for the user.” 


—PC Products 


by ALPS Electric, a $2.0 billion, 
International Fortune 500 company 
that's been successfully manufacturing 
and marketing computer printers 
worldwide for over a decade. 

And doing so by following a very 


*...1ts controls аге the 
most accessible of any 
printer we have used...” 


— InfoWorld 


"...a real workhorse 
printer that prints faster 
than others in its price 
range and is loaded with 
features...” 


—PC Products 


simple idea. 

To bring you the most intelligent, 
versatile and reliable business printers 
on the market. 

At prices you cant help but 
agree with. 


MACHINE 


P2000 


P2400C 


ALQ200 


ALQ300 


PRINT METHOD 


9-pin serial dot matrix. 
Black and white. 


18-pin serial dot matrix. 


Black and white. 


18- or 24-pin serial 
dot matrix. 

Color and black and 
white. 


18- or 24-pin serial dot 
matrix. 

Color and black and 
white. 


18- or 24-pin serial dot 
matrix. 

Color and black and 
white. 


PRINT MODE/SPEED 


Draft 250cps 
Correspondence 125срѕ 
Letter quality 5Ocps 


Draft 400cps 
Correspondence 200cps 
Letter quality 80cps 


24-ріп 
Draft 360cps 


Correspondence 180cps 
Letter quality 120cps 


24-pin 
Draft 240cps 
Correspondence 120cps 
Letter quality 80cps 

24-pin 
Draft 240cps 
Correspondence 120cps 
Letter quality В0срѕ 


18-ріп 
250ср 


125ср 


18-ріп 
200ср 


100ср 


18-ріп 


INTERFACE PAPER FEED BUFFER EMULATIONS SIZE 

Centronics Push/pull tractor, | 4KB standard, Epson FX and MX | Width: 24.4" 

parallel and bottom and rear expandable Series Depth: 16.5" 

HS-232C serial feed, automatic to 260KB. Height 5.5" 

ports standard. single sheet Weight: 33 lbs. 
loading standard. Carriage width: 16.5” 
Single bin sheet 136 columns at 10 
feeder optional. pitch. 272 columns 

at 20 pitch. 


Centronics 
parallel and 
RS-232C serial 
ports standard. 


Centronics 
parallel and 
RS-232C serial 
ports standard. 


Centronics 
parallel port 
standard, 
RS-232C serial 
port optional. 


Centronics 
parallel port 
standard, 
HS-232C serial 


port optional. 


Push/pull tractor, | 4KB standard, Epson FX апа MX | Width: 24.4" 


bottom and rear expandable Series, DEC. Depth: 16.5" 

feed, automatic to 260KB. Height 5.5" 

single sheet Weight: 37.9 lbs. 

loading standard. Carriage width: 16.5” 

Single bin sheet 136 columns at 10 

feeder optional. pitch. 272 columns 
at 20 pitch. 


Push/pulltractor, | 4KB standard, Epson LQ, ЕХ, ЈХ, | Width: 25.4" 
bottom and rear socketed for EX and MX Series. | Depth: 17.7" 

feed, single easy expansion Height 7.09" 

sheet automatic to 260K B. Weight: 43.7 lbs. 
paper loading Carriage width: 16.5" 
standard. Single 136 columns at 10 
and dual bin pitch. 272 columns 
sheet feeder at 20 pitch. 

optional. 


Fan-fold bottom 7KB standard, Epson LQ, FX, JX, | Width: 18.5” 

and rear feed, expandable via | EX and MX Series. | Depth: 15.8” 

single sheet plug-in buffer Height: 5.6” 
automatic paper cartridge to Weight: 30.9 lbs. 
loading standard. | 71KB. Carriage width: 11.5" 
Bi-directional 80 columns at 10 
tractor, single pitch. 160 columns 
and dual bin at 20 pitch. 

feeder optional. 


Fan-fold bottom 7KB standard, Epson LQ, ЕХ, JX, | Width: 24.1" 


and rear feed, expandable via | EX and MX Series. | Depth: 15.8” 

single sheet plug-in buffer Height: 5.6” 
automatic paper cartridge to Weight: 37.5 lbs. 
loading standard. | 71KB. Carriage width: 16.5" 
Bi-directional 136 columns at 10 
tractor, single pitch. 272 columns 
and dual bin at 20 pitch. 


feeder optional. 


SPECIAL 
FEATURES 


Two font cartridge 
slots. Automatic 
copy feature. Quiet, 
below 55dBA 
operation. Excellent 
multi-part forms 
capability. 
l-year warranty. 


Two font cartridge 
slots. Automatic 
copy feature. Quiet, 
below 55dBA 
operation. Excellent 
multi-part forms 
capability. 
1-year warranty. 


Two font cartridge 
slots. Snap in/out 
print head. Special 
printing features 
selected via menu, 
control panel or soft- 
ware, Quiet, below 
55dBA operation. 
1-уеаг warranty. 


One font cartridge 
slot. Snap in/out 
print head. Special 
printing features 
selected via menu, 
control panel or soft- 
ware. Quiet, below 
55dBA operation. 
1-уеаг warranty. 


One font cartridge 
slot. Snap in/out 
print head. Special 
printing features 
selected via menu, 
control panel or soft- 
ware. Quiet, below 
55dBA operation. 
1-year warranty. 


Now that you've | ; information 
had а chance to see our WE * about ALPS printers. 
ALPS, here's a chance to % All of which makes for an offer 


see the other Alps. Free. Ж Ш that's not unlike our printers. 
Once again, we're giving away а Very, very special. 

10-day trip for two to the Swiss or 

Japanese Alps. With expenses paid, EX 


A L 1 "nd 


including airfare, hotel and meals. {WR „2 


To enter, just send in the attached те 
coupon. Or call or write us at the AMERICA 
address shown below. IT'S TIME YOU SAW THE ALPS. 
Well then include your name in 3553 North First Street 
our vacation drawing. Апа, if you San lose CR 95134 
wish, well arrange a free demo at your (800) 828-ALPS 
convenience. Or send you more In California, (800) 257-7872 


Р2400С, P2100, P2000, ALQ300, ALQ200 are trademarks of ALPS Electric Co., Ltd. All other product names are trademarks and/or tradenames of their respective manufacturers. 
с: 1987, ALPS America. 


IEEE/ACM Symposium on the Simula- 
tion of Computer Networks, Colorado 
Springs, CO. Mitchell Spiegel, GTE Sys- 
tems, 1700 Research Blvd., Rockville, MD 
20850, (301) 294-8400. August 5-7. 


International Computers in Engineering 
Conference and Exhibition, New York, 
NY. American Society of Mechanical Engi- 
neers, 345 East 47th St., New York, NY 
10017, (212) 705-7795. August 9-13. 


Financial and Accounting Decision Mak- 
ing Using Lotus 1-2-3 Release 2.0, Dallas, 
TX; Atlanta, GÀ; Orlando, FL; Arlington, 
VA. Data-Tech Institute, Lakeview Plaza, 
P.O. Box 2429, Clifton, NJ 07015, (201) 
478-5400. August 10-11; August 12-13; 
August 20-21; August 27-28; respectively. 


Modern Techniques in Digital Signal 
Processing and Analysis, Santa Cruz, CA. 
Institute in Computer Science, University 
of California Extension, Santa Cruz, CA 
95064, (408) 429-4535. August 10-12. 


How to Install a Statistical Quality Con- 
trol System, Albany, NY; Buffalo, NY; St. 
Louis, MO. LaVerne Johnson, Qualityalert 
Institute, 420 Lexington Ave., Suite 2846, 
New York, NY 10017, (212) 878-9600 or 
(800) 221-2114. August 10-13; August 
24-27; August 25-28; respectively. 


Computer Graphics, Sunnyvale, CA. 
Continuing Education in Engineering, Uni- 
versity of California Extension, 2223 Ful- 
ton St., Berkeley, CA 94720, (415) 642- 
4151. August 10-14. 


Systems Analysis and Design Workshop, 
Hartford, CT. Don Florek, Graduate Cen- 
ter, 275 Windsor St., Hartford, CT 06120, 
(203) 548-2470. August 10-14. 


Introduction to Telecommunications, 
Cambridge, MA. Lesley College Graduate 
School, 29 Everett St., Cambridge, MA 
02238, (617) 868-9600, extension 362. 
August 11, 13, and 17-21. 


Relational Database Systems, San Fran- 
cisco, CA. Marilyn Martin, Integrated 
Computer Systems, 5800 Hannum Ave., 
P.O. Box 3614, Culver City, CA 90231- 
3614, (800) 421-8166; in Canada, (800) 
267-7014. August 11-14. 
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Art-X'87 Seminar and Showcase for 
Electronic Art, Design and Graphics, 
Washington, DC. Carl Littauer, 808 Loret- 
ta Dr., River Vale, NJ 07675, (201) 391- 
7532. August 12-14. 


Networking the IBM PC, XT, AT and 
Compatibles, Seattle, WA; Washington, 
DC; Chicago, IL. Ann Molinari, Data-Tech 
Institute, Р.О. Box 2429, Lakeview Plaza, 
Clifton, NJ 07015, (201) 478-5400. 
August 13-14; August 17-18; August 
20-21; respectively. 


Fourth Conference on Writing for the 
Computer Industry, Cambridge, MA. 
Dr. Edward Barrett, Director, Room 14E- 
310B, MIT, Cambridge, MA 02139, (617) 
253-7894. August 15. 


Ninth International Conference on Pro- 
duction Research, Cincinnati, OH. Dr. 
Ernest L. Hall, University of Cincinnati, 
ML 72, Cincinnati, OH 45221. 

August 17-20. 


Professional Courses from The Omnicom 
Institute, Boston, MA. Omnicom Іпс., 115 
Park St. SE, Vienna, VA 22180, (703) 281- 
1135. August 17-21. 


ТЕХ Users Group's Annual Conference 
and Regional Courses, Seattle, WA. Ray- 
mond E. Goucher, P.O. Box 9506, Provi- 
dence, RI 02940, (401) 272-9500, ехіеп- 
sion 232. August 17-28. 


Inexpensive Alternatives in Powerful 
Spreadsheets, Atlanta, GA. Deidre Mer- 
cer, Department of Continuing Education, 
Georgia Institute of Technology, Atlanta, 
GA 30332-0385, (404) 894-2547. 

August 18. 


How to Manage Software Projects, Wash- 
ington, DC. Marilyn Martin, Integrated 
Computer Systems, 5800 Hannum Ave., 
P.O. Box 3614, Culver City, CA 90231- 
3614, (800) 421-8166; in Canada, (800) 
267-7014. August 18-21. 


Designing Industrial Systems for EMC, 
Milwaukee, WI. Peter Tocups, University 
of Wisconsin-Milwaukee, Center for Con- 
tinuing Engineering Education, 929 North 
Sixth St., Milwaukee, WI 53203, (414) 
227-3125. August 19-21, 


Second Annual COMDEX/Australia, 
Sydney, Australia. The Interface Group 
Inc., 300 First Ave., Needham, MA 02194, 
(617) 449-6600. August 19-21. 


Colorimetry: Ап Intensive Short Course 
for Scientists and Engineers, Rochester, 
NY. Christine Kester, Munsell Color 
Science Laboratory, Rochester Institute of 
Technology, One Lomb Memorial Dr., 
P.O. Box 9887, Rochester, NY 14623- 
0887, (716) 475-5842. August 24-27. 


C Programming Workshop, Pleasant- 
ville, NJ. Plum Hall, 1 Spruce Ave., Car- 
diff, NJ 08232, (609) 927-3770. 

August 24-28. 


High-Performance Computer Architec- 
tures, Palo Alto, CA. Tom Watson, Inte- 
grated Computer Systems, 5800 Hannum 
Ave., P.O. Box 3614, Culver City, CA 
90231-3614, (213) 417-8888; (800) 421- 
8166. August 25-28. 


1987 Annual International Test Confer- 
ence, Washington, DC. Doris Thomas, 
ITC, P.O. Box 264, Mt. Freedom, NJ 
07970, (201) 895-5260. 
August 30-September 4. 


Artificial Intelligence—and Other Inno- 
vative Computer Applications in the Nu- 
clear Industry, Snowbird, UT. Idaho Sec- 
tion, American Nuclear Society, P.O. Box 
2196, Idaho Falls, ID 83403-2196, (208) 
526-7214. August 31-September 2. 


European Conference on Artificial Intel- 
ligence in Medicine, Marseilles, France. 
Institut International de Robotique et 
d'Intelligence Artificielle de Marseilles, 2, 
rue Henri-Barbusse, CMCI, 13241 Mar- 
seilles, France, 91-91-36-72. 

August 31-September 3. 


Symposium on Logic Programming, San 
Francisco, CA. David S. Warren, 1310 
Villa St., Mountain View, CA 94041, (415) 
965-7700. August 31-September 4. Ш 


Send notice of your organization's public ac- 
tivities at least four months in advance; we 


will publish them as space permits. Please 
send them to BYTE (Events), One Phoenix 
Mill Lane, Peterborough, NH 03458. 
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New power to the 
rinted page. 


The new 
IBM printers. 
Most of what 
shows up on your 
= computer screen 15 
seen by just one person. You. 
‘But what comes out of your 


printer goes out to the world. 
So it has to look professional, and 
getting it done has to be easy; virtues 


that have made ІВМ? per- | PR cere SR 


sonal printers best-sellers. 


So what do you get more of in the 
Proprinter II? 

Speed, versatility and convenience. 
Theres now Fastfont;" an extra-fast 
draft mode. Switching to “near letter 
quality" is faster too, because now 
theres a button for changing modes. 


ZHoolWorn'Tajyes 


Readership бту 


There’ also a choice of typestyles, 
and of course you can still load enve- 
lopes from the front and put in single 
s=, sheets апу time you want. 


3 The IBM Proprinter П 


The IBM Proprinter" isfor anyone whowants 
and the IBM Quietwriter® Е to print both text and 
Printer have earned high The ІВМ Proprinter Il. graphics, with a printer 


marksfrom both customersand critics. that's fast and economical. 


Now our printers are even better, 
and we ve added new members to the 


existing family. 
The IBM Proprinter II. 
What madethe original ІВМ 


Proprinter so popular was speed, ver- 
satility and convenience. 


The IBM Proprinter X24. 
and Proprinter XL24. 


The IBM Proprinter X24 and 
Proprinter XL24 are new. The “24” 
stands for 24-wire technology. 


What that stands for is new levels of 


Proprinter quality for everything 


you put on paper. comes with four different type fonts 
Both models print letter quality | — built in and you can combine type- 
text with greater detail and graphics styles within the same document. 


with better density and definition. If that’s not enough, there аге 
The improvement optional font cartridges that give you 
is easy to see. the freedom to use up to eight type- 


зз Соівіһерегіог- styles on one page. 
а mance. When There’s also a new dual-drawer 


sheet feed 
(with optional 
envelope feed) 
thatlets you 
The ІВМ Proprinter X24 with The ІВМ Proprinter XL24 has a wide carriage, use letterhead 
optional sheet feed. ideal for spreadsheets. stationery for 
compared to current, best-selling, the first page of a letter, then plain 
comparably priced 24-wire printers, paper for the rest. 
the Proprinter X24 and Proprinter No matter what level of price or 
XL24 print 1¥ to 2 times the draft performance you need, there’ an 
output in the same amount of time? IBM personal printer to fit the bill. 


The Proprinter XL24 hasawide | And they fit very nicely with the 
carriage for spreadsheet printing,and ІВМ Personal System/2^ 
both have an optional sheet feed for So call your IBM Marketing 
added paper-handling convenience, ^ Representative, or visit ап IBM 
plus FontSet; an option thatletsyou authorized dealer. 
choose from П other typestyles. For the dealer nearest you, call 
The IBM all 800-447-0800, in Canada 
s tur call -800-447- in Canada 
Quietwriter III Printer. 800-465-6600.) "SEF 
Earlier IBM Quietwriter printers Е 
have always been easy оп Ше ears, - 
butthe new IBM Quietwriter Ш. | 
Printer is even quieter and | | 
goes nearly twice as fast, print- | 
ing executive letter quality 


text and graphics in an pawsa 
executive hurry. 

Theres new flexibil- 
om d инк 
пу m style, ері well. The The IBM Quietwriter ПІ Printer with single- There’ also an innovative 
Quietwriter Ш Printer drawer sheet feed. multiple-drawer sheet feed. 


Based on ап independent ev n using PC Magazine Labs Benchmark Serie 
© IBM Corporation 1987. ІВМ and Quietwriter are registered trademarks, iie г ali “Fastfont” “FontSet,’ and "Person nass stem/2" are trademarks, of IBM Corporation. 


Boot-Up Blues 
Dear Steve: 

I have a problem that many may share 
and that you may be able to solve. I have а 
PC clone with two floppy disk drives. 
When I turn it on, my AUTOEXEC.BAT 
file manipulates 300K bytes worth of util- 
ities that include initializing a RAM disk, 
installing a keyboard accelerator and a 
screen saver, and copying WordStar and 
SDIR to the RAM disk. It takes about a 
minute, and the wait is annoying. 

I want to speed up this process, and I 
also would like to add more startup pro- 
grams. The obvious solution is a hard 
disk, but I don't like that idea. It is bound 
to become the least reliable part of my 
system, and hard disks are noisy. I al- 
ready have to live with a muffin fan for 
the power supply. (What happened to the 
piezoelectric butterfly fans that were go- 
ing to replace muffin fans?) 

My ideal solution would be a virtual 
disk made from a 1- or 2-megabyte 
EEPROM card that I could write to (albe- 
it slowly, I realize). This would let me 
load my favorite programs once and for 
all and have them ready as soon as I flip 
the switch. And I would still be able to 
revise the EEPROM disk as needed. 

It would be wonderful if the hardware 
for this product came from your Circuit 
Cellar. Software should be easy, very 
close to a regular VDISK. 

Maurice Gueron 
Paris, France 


The only problem with а 1- or 2-mega- 
byte EEPROM is the rather staggering 
cost. Ап 8K-byte EEPROM costs about 
$10 in moderate volumes, so a megabyte 
will set you back about $1250, without 
the card or other components. Fitting the 
requisite 128 devices on a PC card would 
also be a problem. 

Actually, you can now get CMOS RAM 
cards with a few megabytes for somewhat 
less money (although the cost is still 
pretty stiff). They use little enough power 
that you can back them up by an external 
battery while the PC is turned off. 

The software to drive the card would be 
like the standard VDISK code, except it 
must first check the RAM to see if any- 
thing is stored there (perhaps by using a 
checksum). You а also need a way to keep 
the PC from running its diagnostic checks 
on the RAM during power-up. 
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ASK BYTE 


Conducted by Steve Ciarcia 


The most cost-effective way to do what 
you want is to add the dreaded hard disk. 
I agree that hard disks are noisy, but 
you d be surprised at how reliable they 
are if you don t mistreat them (by moving 
them when they're on or dropping them 
when they're off). At about $500 for 20 
megabytes, it's certainly a better deal 
than the EEPROM, and you can junk that 
pile of floppies in your desk drawer. 

А solution to the noise problem is to get 
an external hard disk and put it in a 
soundproof enclosure. You'll need to fig- 
ure out a way to move the heat out, but a 
baffle duct and a quiet fan will do the 
trick. I've seen it done and it works quite 
well. —Steve 


Give Me More Power 
Dear Steve: 

I have two Franklin ACE 10006. I like 
them, but I wish they were a bit more 
powerful. 

In the January issue of BYTE (page 
68), Jesse D. Sheinwald reviewed two 
books on 65816/65802 assembly lan- 
guage. He implied—or perhaps it is my 
wishful thinking—that you can replace a 
trusty old 6502 (or 65C02) with a 65802 
simply by switching processors. 

Is this correct? Can I just unplug my 
65С025 and snap in 658025 to have what 
amounts to new 16-bit machines? 

If this is the case, what—besides hav- 
ing to learn new assembly language—are 
the disadvantages? If the disadvantages 
are not substantial, what precisely would 
be the advantages? Also, where can I get 
a 65802? 

Bernard Paul Sypniewski 
Woodbine, NJ 


You are not alone in your desire to re- 
place the now-ancient 8-bit 6502-series 
processors with something more contem- 
porary. Several of the interface cards 
available for Apples provide for 16-bit 
upgrades because of the widespread 
interest. 

Although it was an exceptional micro- 
processor when it was first introduced in 


` 1976, the 6502 is showing its age. It may 


be possible to simply replace your 
65C02s with the newer 658025, which are 
fully pin-compatible. 

Unplugging the old and plugging in the 
new is the easy part. The catch is that the 
swap may not work. 


Whether or not the switch works varies 
somewhat because of timing consider- 
ations. Problems seem to be most com- 
mon with the older Apple I-series ma- 
chines because of inadequate RAM data 
setup times. The Apple Пе and Пс com- 
puters and Franklins that use 64K-byte 
RAM chips (rather than 16K-byte RAM 
chips) are less prone to problems, but the 
success rate is still under 100%. How- 
ever, Applied Engineering (P.O. Box 
798, Carrollton, TX 75006) makes a 
RAM expansion card and companion 
65816 card that eliminate interchange 
problems. 

Disadvantages in making the switch 
are few: You might not be able to run soft- 
ware that uses invalid or unimplemented 
machine instructions (a once-popular 
method of "protecting " Apple software); 
and the current price of the 65802, from 
the only readily accessible source I know 
of (see below), is a steep $29.95. 

In addition, you are unlikely to notice 
any difference at all unless you write your 
own code in assembly language with an 
assembler that implements the new in- 
structions and 16-bit architecture. One 
such assembler is ORCA/M, available 
from: 


BYTE WORKS 

4700 Irving Blvd. NW 
Albuquerque, NM 87114 
(505) 898-8183 


continued 


IN ASK BYTE, Steve Ciarcia answers questions 
on any area of microcomputing. The most 
representative questions received each month 
will be answered and published. Do you have 
a nagging problem? Send your inquiry to 

Ask BYTE 

c/o Steve Ciarcia 

P. O. Box 582 

Glastonbury, CT 06033 

Due to the high volume of inquiries, we 
cannot guarantee a personal reply, but Steve 
and the Ask BYTE staff answer as many as 
time permits. All letters and photographs be- 
come the property of Steve Ciarcia and can- 
not be returned. 

The Ask BYTE staf f includes manager Harv 
Weiner and researchers Eric Albert, Bill Cur- 
lew, Ken Davidson, Jeannette Dojan, Jon 
Elson, Roger James, Frank Kuechmann, 
Dave Lundberg, Tim McDonough, Edward 
Nisley, Dick Sawyer, Andy Siska, Robert 
Stek, and Mark Voorhees. 


MICROSOFT LANGUAGES NEWSLETTER VOL. 2, N 0.8 


News about the Microsoft Language Family 


Writing Faster Progra s with Microsoft” C 
ammers switch to the large model because they've run out of room in the smaller 
models. Unfortunately, this can slow your program down by 20 to 30 percent. How can you 


pg large model programs that run as fast as small model programs? Microsoft C can help you 
О 


-— Allocation Control 

e Microsoft C Compiler Version 4.0 stores all initialized static data in a default data 
segment called DGROUP Microsoft C keeps the address of the DGROUP segment in the DS 
register. [his makes all references to initialized static data a faster NEAR reference even in 
large model. So the first trick is to make sure all of the data you use frequently is initialized · 
and put nto DGROUP What do you do when you run out of DGROUP space? First, declare 
the imtialized static data that you use less frequently as FAR. Declaring initialized static data 
FAR takes it out of DGROUP and puts it into a new data segment. 


For example: 
int count =0; becomes far int count = 0; 
main (argc, argv) main (argc, argv) 


mt argc; int argc; 


If you u still run out of room in DGROUP the new Microsoft C Optimizing Compiler Version 
5.0 has another feature to keep your data access fast. The first step 15 to divide your external 
data into two files, datal.c and data2.c. The first file, datal.c, contains all of your DGROUP 
data such as initialized static data and variables you explicitly declare NEAR. The second file, 
data2.c, contains all of the data you declare FAR. 

Microsoft C 5.0 puts all of the data declarations in the second file into a single new segment. 
Now create an include file using the *pragma same. seg to tell the compiler that all of the 
variables in the data2.c are in the same segment. Iucluding this file in each module tells the 
. compiler to load the new segment in the ES register and use the ES register when referring to 
variables in data2.c. Now references to data in both datal.c and data2.c will be faster 
NEAR references. 

These are the kinds of features coming in the Microsoft C Optimizing Compiler Version 5.0 
that will make your code faster than ever before. 


For more information on the products and features 


_ discussed in the Newsletter, Latest DOS Versions: 
write to: Microsoft Languages Newsletter Microsoft C Compiler 
1601 NE 36th Way, Box 97017, Redmond, WA 98073-9717. Microsoft COBOL 
phone: | | 
(800) 426-9400. In Washington State and Alaska, icrosoft FORTRAN 
‚ са] (206) 882-8088. In Canada, call (416) 673-7638. -. Microsoft Macro Assembler 


Microsoft Разса] 
icrosoft QuickBASIC 


Mieres and Пе Масењо. logo are rogolered trademarks of Ушар. Corporatinn. 


Look for the Microsoft Languages Newsletter every month in this publication. 
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CP/M Emulation 


Run CP/M software on your IBM-compatible 

personal computer. We have Z80-HD64180 co- 

nece cards, V20 or software emulation. At 
prices from $99.95. 


New! 280 at 12.5 MHz! 


We offer the worlds fastest 280 co-processor 
cards. For $599.95 our Blue Thunder Super- 
speed crunches through your work. Almost as fast 


is the 10-MHZ peed model at $399.95. The 
dea Sande model is $249.95. Including 
software. 


- Amid E RH TULLIA ! 


Blue Thunder $249.95 


RU ISIS 


Very Fast 


Plug in one of our co-processors, then run your 
Intel development tools, on your PC, as much as 
20 times faster. Run ASM51, А5М80, CREDIT, 
etc. $395.00 and up for a complete package, 
including serial communications. ISIS diskette 


translate packages available. 


HD64180 


Hitachi's new microprocessor has taken the Z80 
world by storm. 280- lible, but 15% faster 
for the same clock . Counter-timers, serial 
ports and DMA channels on chip. CMOS. Our 
customers have reported instances to us where 
the HD64180 blows away an 80186 at similar 
clock speeds. This baby moves! 


Our $295.00 D64180LP co-processor comes with 
our CP/M emulator and real-time programmin 
support. 2-RS232 serial ports and 64K о 
memory. An excellent basis for а Z80-HD64180 
смео ment system. Clock speeds to 9.216 MHZ 
available. |. eem 


For $44500 you can get our high powered 
D64180 real-time co-processor. 256K memory, 
expandable to 512K. 2 SBX bus connectors which 


alow you to use hundreds of commercially avail- 


able interface modules, such as synchronous 
communications, disk interface, etc. 


Software Developers 


Let us configure a complete Z80 or HD64180 de- 
velopment system for your PC. Ош DSD80 
Remote Debugger eliminales the need for an ICE. 
We һауе VAX and PDP-11 co-processors too. 


Z World 

2065 Martin Ave. #110 
Santa Clara, CA 95050 
(408) 980-1678 


In Germany: iSystem Tel: 08131/1687 
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When writing your own code, many of 
the 6502 5 more frustrating limitations 
disappear: For instance, those 16-bit 
registers make a big difference when 
doing floating-point arithmetic. 

The 65802 is not an easy bird to find, 
but it is currently being advertised for 
$29.95 by: 


Jameco Electronics 
1355 Shoreway Rd. 
Belmont, CA 94002 


—Steve 


Optical Readers 
Dear Steve: 

I own an Atari 520ST with a memory 
upgrade and I program in assembly lan- 
guage. For my next project I want to 
make a page-reader to input printed ma- 
terial from books and magazines, into 
memory as ASCII codes. However, I 
can't find any information on the subject; 
I can't even find a commercial page- 
reader. 

The only publication I have found that 
mentions any components is Computer 
Shopper, where I found an advertisement 
for a linear image sensor made by Fair- 
child. Are devices like this being sup- 
pressed by the publishers, or are they just 
too complicated to manufacture? There 
seems to be a need and a market in this 
country for such products. 

Any help you can give me would be 
appreciated. 

Lewis B. Pelow 
St. Johnsbury, VT 


There are several optical character 
readers available for use with personal 
computers. One of the earliest was origi- 
nally marketed as the Oberon Omni- 
Reader, but the original maker is no 
longer in business. It can currently be 
purchased from California Digital and 
Jade Computer Products for $180 to 
$200 (these companies regularly adver- 
tise in BYTE). In addition, the current 
owner of marketing rights for the device is 
G.A.S. International (P.O. Вох 1282, 
Euless, TX 76040), and that company is 
advertising it in Computer Shopper mag- 
azine for $200. This is a price individuals 
can readily afford. 

More expensive devices are available 
from a variety of sources, with prices 
ranging from just over $1000 to well over 
$5000. 

A review of five of these models for use 
with the IBM PC can be found in the April 
issue of BYTE (“Text Scanners for the 
IBM PC” by John McCormick, page 
233). 

I don't think there is a conspiracy to 
suppress character readers. The technol- 


ogy is still in its infancy and has been 
quite limited until recently. Test reports 
on the Oberon unit complained that very 
few type fonts are readable at all, and the 
error rate is high in any case. These 
problems could be solved with better soft- 
ware and more advanced image sensors, 
such as the CCD (charge-coupled device) 
units now becoming available, along with 
improved microprocessors such as the 
Motorola 68020 and Intel’s 80386. 

While character recognition seems 
quite easy for most people, programming 
a computer to recognize characters of 
varying sizes and in a variety of typefaces 
can be quite difficult. In the April BYTE 
review, by far the best performance was 
given by a unit with its own dedicated 
Motorola 68000 processor. The review 
plainly shows that performance is expen- 
sive: T he highest-performing device costs 
over $5000, although prices should de- 
cline significantly as more products come 
on the market. 

In addition, the legal problems created 
by widespread character-recognition 
technology must be addressed before that 
technology can flourish. Current copy- 
right laws do not provide for translation 
of text into machine-readable form as a 
general practice, and many publications 
explicitly prohibit it in their copyright no- 
tices. The very existence of character 
readers, however, invites copyright abuse 
unless reasonable legitimate uses are 
provided for. Until the legal thickets 
created by the technology are explored 
and mapped by the courts, the technology 
is unlikely to develop to its full poten- 
tial. —Steve 


Keeping In Touch 
Dear Steve: 

I have been a professional computer 
programmer for some years now, special- 
izing in graphics-oriented projects on 
various microcomputers (such as the 
Apple II and the IBM PC XT). I was 
forced to leave computer programming 
some months ago, and I have decided to 
keep in touch with the technology by sub- 
scribing to several journals. My subscrip- 
tion to BYTE is in the mail now, but I am 
looking for more magazines, especially 
those concentrating on languages, com- 
pilers, and graphics software. I would be 
grateful if you could name some other 
sources of information for me. 

I am also interested in compilers and 
their associated libraries—mainly C li- 
braries. Though I have some source code 
(BDS C and Aztec C), it is far from suffi- 
cient. Can you name some books or com- 
piler source listings that I could obtain? 

Israel Kehat 
Haifa, Israel 


continued 
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AutoSketch” 


A Resource to Draw Upon 


T o get any job done, you need the right tools. Ideally, they 
should be extensions of your talents, freeing you to do 
ubi . what you do best. And speed, precision, flexibility, and 
consistency arealwaystoppriorities, no matter whatthe job. 
If communicating with drawings is part of your job, 
- AutoSketch should be one of your resources. 
AutoSketch from Autodesk, the developers of 


di AutoCAD? isthe precision drawingtoolfor professional 
use. It's fast, powerful, and simple to learn. The price is 
| right, too. 


With AutoSketch and your personal computer, you'll enter the world of computer-aided 
drawing with ease. You may never have designed with a PC before, and you may think it's 
boundto be complicated and time-consuming. Surprise! With AutoSketch, you'll probably 
be up and running in about an hour. 

Despite its ease of use, AutoSketch is a m 

d | p 


m 
«А 


full-function, object-oriented CAD program. 
Pull-down menus and dialog boxes "PM 
help you each step of the way. DN 
With a click of the mouse, you can ТЕ 
draw, then copy, mirror, or move КТ 
objects, even create symbol libraries. 
AutoSketch automatically updates 
measurements whenever you stretch, 
scale, or rotate dimensioned objects. 
It even keeps track of everything you 
do, so that you can delete and restore 
parts of your drawing as easily as you 
change your mind, using successive 
undo or redo commands. 


We know you'll be impressed with the professional results. So will your 
clients and colleagues. 


AutoSketch runs on the IBM PC/XT/AT and 
compatible systems with a minimum of 512K RAM 
and either color or monochrome display. The 
standard version is yours for just $79.95. If your PC 
has an 8087 or 80287 math coprocessor, this 
version operates about three times faster. The , 
speed-enhanced version for $99,95, requiring 
the coprocessor, is three times faster still. 

Call 800-445-5415 for the name of the 
AutoSketch Dealer nearest you or more 
information on supported peripherals. 

To order direct with a credit card, 
call 800-772-9200, ext. 347. 
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Biss Ж эз ANYBODY! And ме сап 
ні FINANCE YOU! 
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MODEL #5301 


* Selectable 4.77 & 8 MHz · Selectable 4.77 & 8 MHz * Selectable 4.77 & 8 MHz * 8 MHz Processing Speed + * B MHz Clock Speed: 640K 
Processing Speed • 64K RAM Processing Speed * 640K RAM Processing Speed - 640K НАМ 640K RAM Memor yon Main RAM Memory on Main Board: 
Memory * ne -One 360K Memory on Main Board « Bios ° Memory on Main Board • Bios * Board * Bios* 16 Bit 8088-2 Bios • 16 Bit 3088-2 CPU Two 
Fioppy Drive * Floppy Controller 16 Bit 8088-2 CPU - One 360K 8088-2 CPU - One 360K CPU * Two 360K Half Height 360K Half Height Floppy Drives • 
w:Cable + Eight Expansion Slots • Floppy Drive * Multi VO (wi/Floppy Floppy Drive * Multi I/O (w/ Floppy Floppy Drives * Multi LO (w Multi ТО (уу Floppy Controller, 
PC/XT Compatible Keyboard Controller, Clock‘Calendar, Control ler Ciock/Calendar, Paral- Floppy Controller. Clock Саіеп- Chock Calendar, Parallel, Serial, 
RETAIL VALUE 1099. Parallel, Serial, & Game Port) lel, Serial & Game Port) • Eight dar, Parallel, Бега! & Game & Game Port) * 30MB Hard Drive 
QU PR CE « Eight Expansion Slots * PC Expansion Slots • One 10MB Por1)* One 20MB Hard Drive (w.controller] = TURBO Nor- 
R | "ы XT Compatible Keyboard Hard Drive (w Controller] * {w Controller) TURBO Nor- mal Mode Eithe r Software or 
RETAIL VALUE 1599. PC XT Compatible Keyboard mal Mode Either Software or Hardware Selectable: Eight 
OUR PRICE 71l RETAIL VALUE 1999. Hardware зекіме * Eight Expansion Slots «РС AT 


| 
Е mo. OUR PRICE 973. sa N Compatble Keyboard 
= OUR 111. -OUR PRICE 1348. 


TURBO ғ A 2 
MODEL #5306 


* B MHz Processing Speed * 
640K RAM Memor y on Main 
Board • Bios + 16 Bit 8088-2 


CPU + Two 360K Hall/Height TURBO AT 
горо Оте MUNO Sen МОВЕ, #5307 TURBO AT MODEL #5502 


TURBO АТ<°>, 


dar, Parallel, Serial, & Game - 6-8-10 MHz Processing Speed MODEL #5501 ' B MHz Clock Speed - 512K 48 00% L #5903 
Port) * 20MB Hard Drive (w/Con- * 6 MHz * 640K (Expandable to * 512K RAM Memory (Expand- RAMMemory(1MB Option RAM Memory (1MB Option 
troller)" TURBO Normal Mode 1MB on Main Board) * Bios * able to 1MB on Main Board): Available) • Bios • Intel 80286 Available) • Bios • Intel 80286 
Either Software or Hardware 80286 Based CPU = 360K 80286 Based CPU : Bios» Microprocessor * 1.2MB Half Microprocessor * 1. 2MB На! 
Selectat*e - £iqht Expansion Half. Height Fioppy Drive *H ard 1.2MB На! Height Fioppy Drive • Height Floppy Drive * 30MB Height Floppy Drive • 40MB 
Slots РС XT Compannie Drive (w Controller) * Mult | O 20MB Hard Drive (м Controller) = Hard Drive (уу Controller) « Eight Hard Drive |ж Contro»er) • E 
Keyboard • ІВМ Compatible (w Floppy Controller, Clock Cal- Eight Expansion Slots * Parallel Expansion Slots * Serial Paralle! Expansion Slots + Senal Parallel 
Enhanced Graphics Adapter endar, Parallel, Serial, & Game Port • AT Style Keyboard • Per- Adapter АТ Compatible Key- Adapter: АТ Compatible Key- 
(ЕСА) * High Resolution Port) « 20 МВ Hard Drive (уу Con- formance 16, 12, 10, 8, 6 MHz board « Performance 16, 12, board « Performance 16, 12, 
EGA Mondor troller) * AT Style Keyboard Available. 10, 8, 6 MHz Available. 10, B, 6 MHz Available. 
RETAIL VALUE 3899. RETAIL VALUE 3999. RETAIL VALUE 3999. RETAIL VALUE 4499. RETAIL VALUE 5999. 


OUR PRICE 1926. OUR PRICE 1599. OUR PRICE 1758. OUR PRICE 2132. OUR PRICE 2132. 


CHEAPER PRICES? AMERICAN SEMICONDUCTOR had to make a chace between building our products as cheaply as possible and selling n as a "get-by^ product. or building quality into our 
products lor service. durabttily, and your long lasting enjoyment. 


ж E E Jr + * We know you would preter to deal with a company that puts everything possible into М5 product, to make it the best. The best thin по аге neverthe cheapest. and cheap things are seldom !he best. 
ж NO OTHER COMPANY CAN OFFER ҮОУА 5 YEAR WARRANT Y ON ITS ХТ & XT TURBO MOTHER BOARDS...AND INSTANT CREDIT BESIDES! 


ж INSTANT CREDIT “Our direc! control, irom R&D componont selection to linal assembly, enables us to maintain quality tiroughoul the complete manufacturing process; THAT'S WHY WE SELL SO MANY! 


ж NOW! » Present, Amencan Semiconductor (no. Lbs £ 7 е a LC 


ORDER TOLL FREE! 


1-800-237-5758 EXT. 823 
CUSTOMER SERVICE (813) 961-5584 | 
IMPORT/EXPORT | 


(813) 961-9444 


t | NORTHEAST REGIONAL 
RE er ean eae rb IT) e SALES OFFICE 1-301-933-3523 
CORPORATE HEADQUARTERS: 16520 N. FLORIDA AVE., LUTZ, FLORIDA 33549, (813) 961-9444 WASHINGTON, D.C. AREA 


1-800-942-9488 
PRICES SUBJECT TO CHANGE DUE TO AVAILABILITY AND MARKET FLUCTUATIONS. VOID WHERE PROHIBITED. $25.00 CREDIT APPLICATION FEE. 


72 BYTE * AUGUST 1987 


With prices like these and 

financing unlike anywhere in 
the world, it's easy to see why 
American American Semiconductor is 


TOP GU TOP GU 


Our revolving charge makes омг 0 fe 


SyStems 


MODEL #570 


80386 Micro Processor * 32 Bit 
architecture • Compatible with 8 MHz 


80286 Hardware & Software ,* Phoe- LKITS from 10 mb. 


nix 386 Bios • Four Speed Selection 
(16, B, 6, 4.77 MHz) * Relocation of 
Bios • EGA Bios to 32 Bit High Speed 
RAM for Lightning Execution * Real 
Time Clock * 4, 8 or 10 MHz 80287 
Co-processor Socket • Standard 32 Bit 
High Speed Memory Board 1MB of 
RAM Memory Installed, Connectors 
For Attaching ! In th 40MB of Memory 

* 1.2MB Half/Height Floppy Drive • 


DEALER PRICING ON ITEMS LIKE: VIDEO ii 
1 PRINT . HOUSTON AST RESEARCH НЕЗСІКЕ5 
Eig Expanson бө» бога/Рағаі MEN EE E un GRAPHIC PACKAGES / | 


cont 
АЕ 
16 MHz Processor Speed • intel іші EM 


ж. 


ONEV.D WNE Ж пы 


" wie 


X x НЕН». * 
a а, 

> LIMITED TIME OFFER! 
f, 


я LEE! МТН ANY COADIITER DIIDCHAGE 


to 360 2 


DEALERS, CALL US FOR SPECIAL 


OKIDATA АМПЕК Qu 
RE АШ VALUE 8999. PAMASONIC COMPOSHE MOMTOR тте VIDEO 7 
TOSHIBA COLOR d АД ры Сх ТЕСМАН өші - 
CITIZEN HIRES MONOCHROME TURBO COMMUNICATIONS Ж ы 
PRINTER BUFFERS’ EGA NTEL OARUOS 
ы ОШАОЯАМ PRINCETON MAYNARO "e 
LASER PRINTER" GRAPHICS ORCHID ACA 
CANON QUADAAM WAVEMATE MODEMS 
HEWLETT PACKARD ТАХА GRAPHICS BOARD EVEREX * COLOR m 0 
PLOTTERS" um. тан AST HOUNIAIN ш 
HEWLETT PACKARD ORCHID COMPUTER 
Pon CORP 
m x EGA ENHANCED ғ 


NO MONEY DOWN! €" | «Но стем purctases 


MONITORS ARE ADDITIONAL. SURGE PROTECTOR/POWER DISTRIBUTION CENTERS ARE OPTIONAL AND AVAILABLE FOR ONLY $39.95 
Even if you have a computer... 


ou add-ons from our TOP QUALITY products, ana FINANGE them too! 


1-800-825-SAVE 


SAY CHARGE IT! 


Inquiry 10 


1-800-237-5758 


OFFICES NOW OPEN: TAMPA — MIAMI — LOS ANGELES — WASHINGTON, D.C. — TAIPEI, TAIWAN — TOKYO, JAPAN 
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Inquiry 118 


ChiWriter «è 


Powerful Scientific/Multifont Word Processing 
at a Reasonable Price. 


ChiWriter is a powerful word processing program. designed 
especially for scientific and foreign lanquage text. ChiWriter 
is ideal for typing manuscripts. reports, lecture notes, 
exams. even books. Best of all, ChiWriter is completely 
"what-you-see-is-what-you-get'. Even typing complicated 
formulas is easy because the screen display corresponds 
exactly to the printout. 


КЕНІ  FÉSTMEAED FRE: lz SVU [S t SG. ЕШ COS Т 
Maigrir GG ry 
Citer can display, edit ard pried malleastical әлі Сешсіі structures: — 


4 
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dia and forks: ) 
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ed lae Screen [rm ы Ши: m 2n 


; "T ” 
"Bol -yor-tat-is-vlol- po-o" dis playa йа ке 3 


An actual ChiWriter screen display 


ChiWriter Б a complete word processor. Its features include: 
Cut and paste, margin justification, search and replace, au- 
tomatic pagination, footnotes and variable headers and foot- 
ers. in addition, ChiWriter contains commands especially de- 
signed to make formula editing easy and intuitive. ChiWriter 
is widely regarded as superior to other scientific word pro- 
cessors costing hundreds of dollars more, yet the basic 
system has a price of only $79.95. 


Thousands of Satisfied Users 


Since we introduced ChiWriter in 1985, we received enthusi- 
astic feedback from researchers, students and secretaries їп 
universities and research centers around the world. 


"This program is an extraordinary value. It is easy to use, 
requires only a minimum of equipment and is inexpensive 
compared to competing products . . . | recommend this 
program highly.” 

Gary Cornell, Malhematical Intelligencer 


Equipment Requirements 


ChiWriter's equipment requirements are surprisingly mod- 
est. The program runs on an ІВМ PC or compatible computer 
with 256K memory, a graphics card, one floppy disk drive 
and a printer. A hard disk is not required. The basic package 
contains support for the ІВМ color graphics adaptor (ССА) 
and most popular 9 pin printers, including the Epson MX/FX 
Series and compatibles, ІВМ Proprinter and Okidata ML92. 
To run ChiWriter with a Hercules graphics or ЕСА card on a 
monochrome monitor or with a 24 pin printer (Epson LO and 
Toshiba series), order the appropriate support disks. 


LJ ChiWriter Program LI EGA support 
$79.95 || AT&T 6300 support 

() Hercules support $19.95 
$19.95 11 Foreign Keyboard support 

[1 24 Pin Printer support $19.95 

9 11 Chemistry Font Set 

C} HPLasewet support $49.95 
$49.95 LI Brochure 

Shipping & handling 55 U.S.& Canada, $10 Europe, $15 elsewhere 


$19.95 


Name 

Address 

City State Zip 
Country Phone ( ) - 


сі Check enclosed O Purchase order enclosed 


mailto Horstmann Sottware Design Corporation 
P.D.Box 4544, Ann Arbor. MI 48106, USA 


оғса! (313) 663-4049 


horstmann software design corp 
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ASK BYTE 


A good journal that might interest you 
is: 


Computer Language 
Р.О. Box 10311 

Des Moines, [A 50309 
(800) 341-7378 


Subscription rates are $24.95 per year, 
plus $15 per year surface mail or $40 per 
year airmail, Asitsname implies, it of fers 
articles on many languages and lan- 
guage-independent algorithms. 

You can order Dr. Dobb’s from: 


Dr. Dobb’s Journal of Software Tools 
P.O. Box 27809 
San Diego, CA 92128 


Subscription costs are $29.97 per year, 
plus $28 surface or $45 airmail. You 
should also check into their bound back 
volumes and issues, as well as their spe- 
cial books and reprints. 

You might also like to subscribe to: 


The C Journal 
InfoPro Systems 
P.O. Box 849 
Denville, NJ 07834 


It will cost you $18 plus $12 airmail per 
year. If you request a sample issue, they 
will send you one gratis. 

Finally, you might investigate: 


The C User's Group 
Box 97 

McPherson, KS 67460 
(316) 241-1065 


This organization puts out a quarterly 
newletter ($25 per year overseas). It also 
has a 124-disk public domain library; 
disks are available to members for $8 
each (plus a 30 percent overseas shipping 
charge). —Steve 


CIRCUIT CELLAR FEEDBACK 


Image Scanning 
Dear Steve: 

Please help a nonengineer tackle a 
major project. I have an application that 
requires scanning a large (we're talking 
large) number of drawings as image data 
using a Canon IX-12 scanner, an IBM 
XT, and Dr. Halo software. The resolu- 
tion of the scanner is wonderful, but it is 
slow—particularly if you have to scan, 
say, 10,000 images. 

Is there any way to speed up the scan- 
ner, perhaps by adding a coprocessor 
such as the Intel 82786 or TI TM534010 


to the IBM PC XT? Will a faster clock 
speed for the CPU help? 

I would like to build a dedicated ma- 
chine for the scanning, since it is so time- 
consuming. Could I use a single-board 
computer with a coprocessor board and 
Dr. Halo in permanent memory, to do 
nothing but scan images and save the data 
to a %-inch streaming tape drive? If so, 
can you recommend a good single-board 
computer? 

Finally, where couldI find an engineer 
or hobbyist knowledgeable enough to 
help me assemble a dedicated unit for a 
reasonable fee? The working engineers I 
have found are too involved in company 
projects to moonlight, and I' m consider- 
ing trying the electronics engineering de- 
partment of a local university. Thanks for 
any help you can give me. 

Mike Matthews 
Clearwater, FL 


Indeed, goosing the performance of 
your scanner hardware is a big project. 
I'm not sure you're looking in the right 
place, though, because the numbers 
don t hold up to close scrutiny. 

Suppose the scanner works at a resolu- 
tion of 100 dots per inch (some are high- 
er, some are lower; insert your numbers 
and see). For an 8%- Бу 11-inch image, 
you've got about a million dots—or just 
shy of 128K bytes of raw data. That's also 
assuming that the images are binary: 
Each dot is either on or off. For either 16 
gray levels or 200dpi, just multiply ever y- 
thing by 4 (multiply by 16for both). It'sa 
lot of data! 

The raw bus transfer rate for an AT is 
about 1 megabyte per second, so it should 
take perhaps a second or two (consider- 
ing overhead) to get the raw data into 
memory. А stock PC will be about three 
or four times slower, so it might take 5 to 
10 seconds. 

The Canon IX-12 uses a serial inter- 
face to communicate with the PC. I don't 
know what that special interface card is 
set for, but let's assume that it's 38.4K 
bits per second. That's about 3840 bytes 
per second, so that 128K-byte image 
takes about half a minute to get into the 
РС. At 200 dpi it’s up to maybe two min- 
utes or so. Obviously, the PC hardware 
isn’t the limiting factor. 

The software that mashes the images 
into compressed picture format may be a 
trifle poky, depending on what it's doing 
and how it's designed and coded. I sus- 
pect that you could improve it somewhat, 
but unless you're waiting for more than 
about five minutes per picture it's prob- 
ably not worth the effort and expense. 

You might want to look into other scan- 
ners that use a direct parallel attachment 

continued 
Inquiry 233 for MS DOS Products. 
Inquiry 234 for all others. — 


With System 
A or B Only 


VV... TURBO PC/XT 


256K Memory, 360K Brand Name Floppy Drive, 
135 Watt Power Supply Slide Case, 
AT Style Keyboard, 4-8MHz Clock Speed, 
(Keyboard Selectable), 8 Expansion Slots 


With System 
C or D Only 


mi т== PC/AT 


7 S3 VV NE... 


6-8 MHz Switchable, 512K RAM Expandable 
to 1MB on Motherboard, a 1.2MB Floppy Drive, 
192 Watt Power Supply, Dual Hard Drive 
& Floppy Controller Card, AT Style Keyboard 
and clock/calendar with Battery Back-up. 


Фе 


SYSTEMA 


SYSTEMB SYSTEMC 
MIT XT MonochromeSystem 
MITTurboXT 


MIT XT Color System MIT AT Monochrome System 
MITTurboXT MIT 8 MHz AT 


MIT Color Card MIT Monographics Card 
With Printer Port With Printer Port 
MIT RGB Color Monitor MIT Amber Monitor 
With Swivel Tilt Stand 
MIT AT Muiti І/О Card 


SYSTEMD 
MIT AT ColorSystem 
MIT8 MHz AT 
MIT Color Card 
With Printer Port 
MIT RGB Color Monitor 


u 
МІТ Monographics Card 
With PrinterPort 
MIT Amber Monitor 


With Swivel Tilt Stand 
MIT I/O Serial/Clock Card 
MIT4 Outlet 


Surge Suppressor 


Turbo POXT wi640K & 1 Drive with System Order Only 
Turbo PC/XT w/640K & 2 Drives with System Order Only 
PC/AT 8 MHz w/1024K, 1.2 Floppy with System Order Only ..... 


MIT I/O Sertal/Clock Card 
MIT 4Outiet 


Surge Suppressor 


MITATMulItl 1/OCard 
MIT 4 Outlet MIT 4 Outlet 


Surge Suppressor Surge Suppressor 


Turbo PC/XT w/640K & 1 Drive & 20 MG with System Order Only 
Turbo PC/XT w/640K, 1 Drive, 30 MG with System Order Only 
PC/AT 8 MHz w/1024K, 1.2 Floppy, 30 MG with System Order Only 


$ 379 


.. $ 980 


Alps 


Brother Printers . 
Citizen Printers 


Epson Printers . . 
Hewlett-Packard 
laser Jet Senes Il 
NEC 
3510, 3550 


з а 
Okidata. Sa vteagaearaeaerera eee vee жопа = 


* ттееттпеттчтеототвтек 


"$2895 - 985 


313! 
3151 


pee 93998 82823931 


"8 p & h 4 u » Bo Bob 4 b d з і 


351 Model Il. me 
ЗЫ EMEN 
Qume MALS 

101 Plus Green 
10} Plus Amber . . . 


$275 553 
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Bernoulli Box 
10 Meg 
20 Meg . 


4 R $35» 9»»5.24»hu$95 ға 


и 4 "fü Par - veh prb - We өрбіте Air 
Cures лазері БағТақ $5 20 


(OF nig дайрінійні jo Әні us to 10 Ibs. А Over 550. 

. All Diae! Crise а ТАГЫН. warrantee. А! Guarantees, rebates, 
nig тағам [ШЕЕ 4 promotional programs are handled by 
Партаға oy 


Amdek Monitors. . 
NEC 

Mulbsync 

Other Models n 
Princeton Graphics Monitors . . . 


AST 
Model 80 
Model 120 
Model 140 
NEC 
Muttispeed . . 
Pansonic 
Business Partner . 


Ww  & Now" 4 Roy 5» "OB S A 9 ? *® ц 
«bt nen tuntttvtdüdir,nrtts 


"- * Lu bà bh ч ood hà Lau 


-$uwuwuSuünumus» жщ ит ч 


Exec Partner Dual Drive — ae nee 
Toshiba 

T-1100 Supertwist . .., 

Т.3100 a ee + Фу + vg 
AST 

Six Pack Plus 


Hercules 
All Models 
Intel 
АЙ Above Boards 
Paradise 
Autoswitch 350 é*t*àbtónt 
Autoswith 480,......,. 
ло MEMINI S 
Plus Development 
Plus Hard Card 20 Megabyte ,........ 
Quadran 
Quad EGA Plus 
Tecmar 
Al Models «+.» 
Video-7 


&ttrertet4c 
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Vega Deluxe ...... 


Anchor Automatior. 
Anchor Express 

Hayes 

All Models . 

Prometheus 
12008 wiSoftware 


US Robotics 
Password 1200 149 
Courier 2400 


f BE B & 8B 4 bk h t bu зч я 


КАЛКАН E IE E Д. 


‘ot P 9 9 4 wo $ 2 e v йа os v + 335 


Microlink 2400 + еофифьяа + оте 335 


nd "TCI 


Ма APO, РРО, оғ international orders, please 

Personal and Company Chacks Will Delay Shipping 3 Weeks 
Prices, Terms & Availability Subject to Change Wilhou! Notice 
Add 3% for C.O.D. Orders 

Сай before submitting P.O.'s 

We Do Not Guarantae Machine Compatibility 


nam FEO CELSO j 
Leading Edge Word Processor 
Leading Edge W/P with Spell & Merg 
Microsoft Word 3.1 1 
Multimate Advantage II 
PFS: Professional Write 
Volkswriter 3. 
Volkswriter Deluxe Plus 
Webster New World Writer 
Word Perfect (Ver. 4.2) . 
Wordstar w/Tutor 3.31 
Wordstar Pro Pack 4.0. see 
Wordstar 2000 Plus 2.0 


= 
ll 


DESKTOP 
Harvard Professional Publisher pd rw MR wd MET 
Newsmaster.... 
Pagemaker . 
PFS: First Publisher . 
Ventura Publishing ,.............. 
DIS TTES 
Maxell MD-2 (Оу me bim Rea x. $03 
Maxell MD-2HD {Oty 100] . d» cx RW 
Maxell M25 (Оу. 100) 
Sony MD-2 (Oty. 100). 49494460 69%6- 
Sony 3. y (Oty. 1001 ayap 107.50 
Sony 5/4 -....Т 80 
н 
CompuServe Starter Kit ia eee РРР) 
Crosstalk XVI 


Ability Terres 
Елайе20......... ы 
Framework I|. . 

PFS: Ist Choice 

Smart Software BÉ 3. y 


Symphony . 


кезевавінф 


...: 


Harvard Presentation Graphics —in 
IMSI Mouse IPC Mouse] w/Dr. Halo 1. „ 2... 92 
Microsoft Buss Mouse 60.....,...... 103 
Microsoft Chart УГУ 
Microsoft Serial Mouse &0 .. 

PC Buss Plus Mouse (New Ver | 

PC Mouse [New Ver ] . 


Pe SPCR атп е 


&£ N Ww 0 98849 4 л 


bipiiheg Addr 


| 


Lotus 1-2-3 Ver. 2.01 
Multiplan 30 ... 
Supercalc 4 


CODE apu o yo вата 
dBase II Plus we ne 2s. 
БЕЛЕ RT E 
Eureka. . 

Paradox 


RBase 5000 System У...... 
ITI 


Brooklyn Bridge 
Carousel 2.0... .. ex 
Disk Optimizer 20... 
Double DOS 40. , 
Fastback 

Homebase 2.5. . 
Microsoft Windows . . 
Norton Utilities 40 .. 


тюе» 9855355 


ВО ЈЕ T | i 
Harvard Total Project Manager І! ...... 
Microsoft Project .... 
Super Project Plus 
Timeline 2.0 


Basic Compiler Microsoft} . «nene 5219 
C Compiler (Microsoft! ....... на» 249 
Cobol Compiler [Microsoft] ,.... 22s 
Fortran Compiler (Microsoft) 4.0 , 

Lattice C Compiler 

Macro Assembler [Microsoft] "Ir 

Run C Interpreter , 

Ryan McFarlan Fortran 

Ryan МсҒапап Cobo! 

Pascal Compiler [Microsoft] „+з ьа 
Quick Base 3.0 

Turbo Вк... 

Turbo Jumbo Pack iNew Ver) TES 

Turbo Pascal w/8087 & BCD 

Turbo Prolog 

Turbo Prolog Toolbox . . . . 

Turbo DataBase Тоо! Box 


iss: 2034 West Southern / Mesa, Arizona 85202 
* Order Line Hours: Mon-Fri 8:30 a.m.-5:30 p.m. 


Saturday 900 a.m.-1:00 p.m 


* Order Processing: (502) 224- -9345 / Mon-Fri 10:00 &m.-3:00 p.m. 


Work in progress, up to the previous BOOKMARK place- 
merit, 15 safe! 


BOOKMARK protects you against loss of work and time 
due to unexpected incidents, 


When the keyboard freezes up you've got to reboot—- and 
you can? evensave first. But with BOOKMARK, work is 


memory, but not any more. 4 
already saved. 


Memory-resident utility software that automatically saves work іп 
progress to the hard disk at user-definable intervals. 


To Order Call Toll FREE 800-544-MARK 
In California Call Toll Free 800-543-MARK 


or call for the dealer or distributor nearest you. 


Raquirs 

TEMPAT AT oF он Сатре « 288k 10 6408 « (BM DOS 2.1 or Higher. 14/0ppy Deve © Нан sk Peseta 
ca o ire a Video Diaplary Ала бетй M (Manochrooe. Color. Enhanced Color), 

Hercules, AST (BOOKMARK occupses an equi teni 304c9 ап hard i ak ayin dyson RAM plos video ZR > 


INTERNATIONAL 
г 51 Digitat Drive е Р.О. Box 5055 » Novato, California 94948 
(415) 883-1188 © Telex 470766 © Fax (415) 883-2646 


ВООҚМАЯҚ” is апады alH TELLISOFT vaermasuonal Copyright 2 1986, 1957 by: NTELLISOFT 
Tueenatonal Al noires mserved. Panra ng. Other brand aod рох) name33:9130emqpe of 
Gey c; mango cista 
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paanan BOOKMARK(s) at 
p YES! Ге252 55 еле AND BILLING ADDRESS H 
R Со ———— i 


m/2 
ipM Pert Зу огв 


and Е ТЕР UR 
Featuring B street # State___—_—_—- 8 
yon compatibisty including BM City e ( ) ———LEASWATON _. a 
| poss Raps puoti е Pcs 5 їр. —— METH ERE ORDER INFORM Е 
+ Audible Indication option of BOOKMARK save PAYMENT BOOKMARK(S) Е 
• Keyboard Input now appears simultamo valy Order g Visa Please send. — 
mede irme 4 LI-Móney чт 0 Ama Exp. at $99.95 each (total) ——— ш 


ас m 


Tax $6.00 | 
Co ming $00 г жиш - (Calit. Residents Only) —— ff 
a & Handling | 
BOOKMARK add-on utility for - Shipping қ | 
топан ищ адын е4 НАМ Ез” ($5.00 per unit) ——— | 
applications, Н TOTAL 
check one) —— 
BOOKMARK for Noveii Network b A" O Mac Plus тан калаға Y | 
workstations ic ne "APTI ge ші у ЕЕ 
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Inquiry 123 


CIARCIA FEEDBACK 


rather than a serial link. Check the Sep- 
tember 30, 1986 issue of PC Magazine 
for a review of several scanners (includ- 
ing the 1X-12). 1 suspect that you'll find 
it's a lot cheaper to buy another scanner 
(and the accompanying software to drive 
it) than to build your own custom scan- 
ner. Look at it another way: The price 
range for scanners tops out at a few hun- 
dred thousand dollars. You can get a lot 
of clever design for that much money— 
and it's better to get something that’s 
supported by a real manufacturer than a 
computer science project. —Steve 


Remote-Controlled Woodstove 
Dear Steve: 

This is not a computer problem per se, 
but as a BYTE subscriber and a regular 
reader of your column I know of your in- 
terest in remote-control devices. 

I am looking for a remote switch that 
can be activated by a Touchtone signal or 
other signal device from the caller’s 
phone (similar to a remote-controlled 
telephone answering machine). I am ren- 
ovating a vacation home and I plan to use 
it in the winter on an irregular basis. If I 
could turn on the boiler from 150 miles 
away by telephone, I would arrive at a 
warm house. (I have to drain the water 
supply when I leave, but the heating sys- 
tem has antifreeze.) 

If such a device exists, perhaps you 
could point me in its direction. Or per- 
haps you might design one as a project. 
Such a remote switch would have many 
uses Other than the one J have in mind. - 

John Penney 
New York, NY 


A device such as you are seeking which 
allows remote-control functions over the 
telephone is available as part of the home 
control system made by the X-10 Corpo- 
ration (formerly BSR). These components 
are available from numerous sources, in- 
cluding Sears, Radio Shack, and Heath- 
kit. The exact item you want is called the 
Telephone Responder.—Steve 


Remember Cassette Ports? 
Dear Steve: 

I have what is perhaps an unusual re- 
quest: I am looking for an inexpensive 
way to add a cassette port to PC and AT 
clones. 

In my office, we use several laptop 
computers (clones of the Tandy 100) 
when traveling. We use portable cassette 
recorders for storing completed docu- 
ments to free up memory on the laptops. 
Since we do not need to access the docu- 
ments again until we return to the home 
office and transfer them to the PC or AT 
clones, this is much more cost-effective 

continued 
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CLEO Software products allow microcomputers to 
communicate with IBM minicomputers and main- 
frames, and to emulate their workstations. CLEO 
products have been providing REMOTE communi- 
cations between micros and mainframes since 
1981. Over 44,000 CLEO users worldwide are 
running on all major brands of micro computers; 
the largest number of these users run CLEO 
software on IBM Personal Computers and 
NETBIOS LANs. 

The qualifier REMOTE is a key factor 
distinguishing CLEO products from traditional 
emulators. All of the models contain full emula- 
tion of all the equinm 1 at the remote site: the 
nodem, the cluster controller, and the terminals. 


Distributors: Colombia, S.A. 

Benelux, Scandin: ia 2875492 
31(71)899202 Germany, Austria, 

Canada Switzerland 
514-727-26Ғ. 


CLEO is your SNA or BSC Gateway | 
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Software features: 

* PC/XT/AT compatible 

• Stand-alone or NETBIOS 
LAN operation 

• Supports Bisync or SDLC 
links 

¢ 3780 and 3270 protocols 
install for operation in 
19 different countries 

* Application program 
interface 

* Point-to-point or multi- 
drop selection 

* Auto-dialing with selected 
modems 


44(1)2420012 
nann-aaaAnA 


био) 453-0 


n Michigan 
313) 540-4 


БЕЛГІС! 3270 BSC — 


Call for information 

on how one of our 

5 hardware models 

will solve your 

communication problem. 

• V.26/212AT/201 internal 
modem (2400 baud) 

• V.26/201 internal modem 
(2400 baud) 

.4/27/208 internal modem 
(4800 baud) 

• SNA/BSC synchronous 
LAN gateway 

• SNA/BSC stand-alone 
synchronous gateway 


CLEO Software 

1639 North Alpine Road 
Rockford, IL 61107 
(815) 397-8110 

ете: 703639 


CLEO 


HARMONY COMPUTERS 


2357 CONEY ISLAND AVE.. (BET. AVES. T & U) BKLYN, NY 11223 
ORDER DEPT. ONLY 800-441-1144 OR 718-627-1000 — INFORMATION 718-627-8888 
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Apple Image Writer il 
Brother HR 20 
Brother 1509 
Brother 1709 
Citizen 120D 
Citizen MSP 10 
Citizen MSP 15 
Citizen MSP 20 
Citizen MSP 25 
Citizen Premier 35 
Epsan LX800 

LX 86 Cutsheet 
Epson |0800 
Epson LO 1000 


18M 

ІВМ PS 2 Model 30 (2 Dnvas) 
IBM P S 2 Model 30(20 Meg.) 
ІВМ PS 2 Model 50 (20 Мед ) 
IBM PS 2 Modal 60 (40 Mag } 
AT Enhanced IBM 30 Meg (339} 
IBM PC XT 

IBM PC XT 2660 БМН2 640K 
12 МВ. 20 MB Hard Drive 

AT Clone 12 Meg Orve 

Hertz X1 (10 MHZ) Баск. Drwe 
ВМ Monmtor 

Toshiba 5' 4 Disk Or 

Topshba 3! > Disk Dr 

AST Six Pack 364K 

AST Sa Pack Ргеткит 256 К 
Hercules Color Card 
Hercules Mortagraptuc Plus 
NEC EGA GB! 

Quad EGA+ 

Quad Prosync 

Video 7 Oeluxe 

ATI Wonder 

Paradise Auto Switch (250) 
Paradise Aulo Switch (480) 
Multifunction Card 

Everex EGA Enhancer 

Everex Edge 

Everex Graphics Pacer 

Intel 8087-3 

ше! 6087.2 

Inte! 80287-6 

ігі! 80287.8 

inte) 80267.10 


Master Card and Visa weicome For your protection we check for stolen credit cards Shipping & handing extra. Огівсізуе merchandise well be replaced or tepared а! aur discrenon 


IGM PS il Model 30 - $1269.00 
STAR NX-10-$ 169.00 


“PRINTER SPECIALS" 


Epson FX B6E 
Epson FX 286E 
Epson EX800 
Epson EX 1000 
Epson 02500 
IBM Proprinter 
ІВМ Proprinter XL 
NEC 3550 

NEC 8850 
NEC P6 

NEC P7 

NEC Color Р6 
NEC Color P7 
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MODEMS 
Hayes 1200 
Hayes 12008 уу Smaricom 2 
Hayes 300 
Hayes 2400 
Hayes 24008 w Smastcom 2 
Micromodem 2Е 
Promethias 3200 Exlernal 
Promethias 1200 Internal 
Everex Internal 12008 
Everex 2400 Internal 
Hayes Smartcom 2 


SOFTWARE 
Lotus 123 Ver 2 
D Base 3+ 
Framework 2 
Symphony 12 
Microsolt Word 3 1 
Microsoft Windows т 03 
Word Perfect 4 2 
Q&A20 
PFS Protessional Waite 
Norton Ubntres 4 0 
Microsol Mouse 
Hayes Smaricom It 
Wordperleci Library 
Wordstar Prolessional 
Multimate Advantage 
Bankstreet Weifarplus 
DAC Easy Accounting 
Ventura Desk Top Publishing 


Okidata 192 Plus 
Okidata 193 Plus 
Okidata 292 үу INTFC 
Okidata 293 wiNTFC 
Panasonic КХР 1080 | 
Panasonic KXP 1091 i 
Panasonic КХР 1092 : 
Panasonic КХР 3131 
Рапаѕотс КХР 3151 
Panasonic КХР 1592 
Panasonic КХР 1595 
S:ekosa SP 1200 

Star NX-10 

Star NX 10C 


SEAGATE HARD DRIVES 
2 


10 Meg w conirolter 

20 Meg w controller 

30 Meg w controller 

30 Meg AT #4038 

40 Meg AT 425! 

NEC 20 Meg Hard Card 

NEC 30 Meg Hard Card 
APPLE 

205 with 256K 

Apple Dave 1541 

Apple Dove (37.4 

MACSE (2 Drwves) wkaybd 

MACSE (20 Meg) w keybd 

Imagewrter Ji 

Apple Color Monitor 

Apple Green Monitor 
АТАТ 


АТТ 6300 Drive, 640% 829 
ATT6300 Plus,512K, 1.2 Drive 
1095 


ATT Monitor 
ATARI 

130 X€ 

65 XE 

Alan 801 Panter 

Atan 804 Printer 

1050 Dive 

Алап М/Н оғ” 

Alan 1027 

Alan Modem 301 

520 ST B & W System 


PANASONIC 1080 i-$149.00 
COMMODORE 64C - $148.00 


Siar NP 10 

Star NX15 

Star ND 10 

Star ND 15 

Star NB 2410 

Star NB 2415 

SH 15. SR 10 Sheetfeed 
Star Power Type 
Silver Reed Exp 420 
Silver Reed Exp 800 
Toshiba 341 E 
Toshiba 351 Model 2 
Toshiba 351C 
Toshiba 321 SL 


MONITORS 

Amdek 300 Amber 
Amdek 310A 
Amdek 410А 
Amda&k Colo: 6005 
Amdek Со! 722 
Ргізсеһюоп HX12 
Prnceton HX12F. 
Princeton Max 12Е 
Scan Doublar 
NEC Multisync 
Тахап TTL Ambar 
Gold Siar RGB Соо! 

HEC 


APC 4 with 20 MEG 
(Powarmata |) 

APC 4 with 40 MEG 
iPowermate 111 

NEC Muitispeed 

COMMODORE 

Commodore 128 

1571 Orive 

1670 Modem 

Commodore 64C 

1541C Dsk Dove 

1802 

1902А Monitor 

MSP 1200 Printer 

бізг! NX10C 

Amiga 256K Dos Mouse 

Amiga 1080 Colo: Monilor 

Amiga 256K Upgratte 


TOSHIBA PORTABLES 


Toshiba 3100 + 279% 


Toshiba 1100 
Toshiba 1200. 


мініп the terms of our warranieg АЛ sales fina! Prce and avasabity subjecr to change without notice We cannol guarantee Compatiomly. 


EN 


і 


DATA ACQUISITION 
Analog 1/O: B, 12, 14 bit A/D, 


D/A, 72 Digllal I/O 


GPIB (IEEE-488) 


| 


MADE POSSIBLE WITH 


COMMUNICATION 
Synchronous/Asynchronous 


RS422, R5232, 


RS485, Current Loop 


WAVEFORM 
SYNTHESIZER 


CIARCIA FEEDBACK 


than portable disk drives. 

It would be nice, however, if we could 
attach a cassette player to one of the 
clones through a cassette port so we 
would not have to reload the documents 
onto the portables and then transfer them 
to PC clones through a null modem. 

I realize cassette players are an out- 
dated technology, but they are the cheap- 
est way we have found to expand our stor- 
age capacity on the road. Any ideas 
where we might find an inexpensive cas- 
sette port on a board or in a kit? 

Andrew P. Morriss 
Hereford, TX 


Ironically, genuine IBM PCs have a 
cassette tape interface built right in. IBM 
figured that there would be a market for 
low-cost PCs, so the cassette port was its 
attempt to support low-cost storage. 
Nowadays the clones leave it out to save 
money: Nothing is sacred anymore. 

I thumbed through several sources for 
oddball PC gadgetry and drew a com- 
plete blank, so I don't think there's an of f- 
the-shelf interface for you. The problem is 
that there is no standard definition for the 
signals on the tape; thus, there's no way 
of telling what the beeps and boops really 
mean. 

For example, old Digital Group sys- 
tems had an audiotape interface that 
could store several files on one tape and 
do a limited amount of searching if you 
were willing to push the buttons. But 
those tapes couldn 't be interchanged with 
any other system because the header and 
file information wasn't compatible with 
anyone else's. 

I suspect you could get the specifica- 
tions on the tape file format from a hard- 
core Tandy 100 users group, then con- 
tract with an engineer/programmer to 
build a widget for your PCs and write 
some code to read the files, but it would 
probably wind up being so expensive that 
it wouldn 't be worth it. 

Sorry I couldn’t be of more help. 
—Steve 


Between Circuit Cellar Feedback, personal 
questions, and Ask BYTE, 1 receive hundreds of 
letters each month, As you might have noticed, 
in Ask BYTE I have listed my own paid staff. We 
answer many more letters than you see pub- 
lished, and it often takes a lot of research. 

If you would like to share your knowledge of 
microcomputer hardware with other BYTE 


readers, joining the Circuit Cellar/Ask BYTE 
staff would give you the opportunity. We're 
looking for additional researchers to answer 
letters and gather Circuit Cellar project 


Digital |/O, Power Control Arbitrary Waveform material 
CONTROLLER Generation If you're interested, let us hear from you. 
GU A TECH 478 E. Exchange St. Akron, Ohio 44304 Send a short letter describing your areas of 
2463434-3454 ТІХ: 5401012726 interest and qualifications to Steve Ciarcia, 
ESEMPOEATED V" еви Р.О. Box 582, Glastonbury, CT 06033. 
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lake the Multi 


NEC introduces Multispeed™ The world's fastest In fact, when you discover everything it comes with, 
portable computer. It's designed to make you a runaway you'll be delighted at what it goes for. 
SUCCESS. So if you're a person who's going places, try the 
MultiSpeed is multi-talented. It’s small. Light. And portable that helps you get there ahead of everyone else. 
gives you the option of running at a clock You'll find the new MultiSpeed 


speed of either 954 or 4.77 MHz. portable at CompuMat, ComputerLand, 

Multispeed сап do most anything your Connecting Point and Micro Age. For litera- 
desktop РС can. It has the most advanced ture or the location of your nearest dealer 
LCD screen technology. So it's easier to read 


. Dual 720K (3.57) Call 1-800-447-4700. l | 
What's more, it's PC compatible and If you have any questions or would like 
even does windows. 


technical information call 1-800-NEC-SOFT. 
And Multispeed is a very smart buy. It Or write NEC Home Electronics, Computer 


comes with a bundle of built-in features that Products Division, 1255 Michael Drive, Wood 
cost a bundle on other portables. Dale, IL 60191-1094. 
"IBM PC/XT is a registered trademark of 


International Business Machines Inc. -4 a 
NEC is a registered trademark of NEC Corporation. a e e u l'un. 


MultiSpeed 
Cal computers and Communications 
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For 59» RS/T will give you 
aworld of understanding. 


Thousands of engineers and scientists are you can perform all sorts of data analysis in a 
using RS/I9 software to get a better understand- fraction of the time it would take with conven- 
ing of their technical data. And now you can find tional methods. 
out why. Experience easy-to-use statistical and curve- 


i | z fitting capabilities. And presentation 
For the first time, you can see RS/1 Data Analysis System ‘ou dare P , 
why the RS/1 package has become quality graphics. Plots, graphs, histo- 
М 4 * [ata management: easy entry, 1m- : 4 М 
ап industry standard ІП data anal- port, sone and Е оды grams. This trial package does It all. 
у515 software. All on your own PC. |-A full range of data analysis tools Before long, you Il discover how 
* Presentation quality graphics: graphs, RS/l software can help you impr Ove 
а э sare laboratory research, cut product de- 
а ° Easy-to-use statistics: | | di 
t-tests, 1- апа 2-мау Апоуа, уе opment costs, an increase manu- 
——— VP— non-parametric, andother | facturing yields. And that's just the 
У standard tests aul ’ : 
beginning. There's no telling what 
* Spreadsheets and models : 
you can do with such a fast, powerful 


* Curve-fitting: linear, poly- | 
data analysis tool. 


їз | nomial, multiple stepwise, 
IM MEE ono And the $19.95 you pay for the 
dm ie d * A powerful programming trial version can be applied to the pur- 
negro 2. customizing | chase of the complete RS/1 software 
d ds shirt меб met нтте Зы [57 | package for the IBM PC AT and XT.* 
| Call 1-617-499-8200 for a credit card pur- 
chase, or fill out the coupon and send it in. 


RS/1 software displays results in And find out how much of your world you 
tabular and graphical forms. can understand. 
| Just send for our new introductory trial ver- BBN Software Products 
sion of К5/1 software. For $19.95, you get a spe- 
cial demonstration version of RS/1 software with 10 Fawcett Street Cambridge. MA 02238 
data storage limitations. With this trial package, A Subsidiary of Bolt Beranek and Newman Inc. È 27% 
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*Or full equivalent with 10MB hard disk and 512KB memory. 
КӚЛІ is a registered trademark of BBN Software Products Corporation. 


WW V d “А. =_= — 
m Enclosed find a check for $19.95 for the introductory version of RS/]. | 


| for the IBM PC. syress7 | 
| AMEX #_ -— __Ехр. Date 

| = 

| Signature 

| Мате 

| Title 

| Company p" 
| Address м” 

| m 1-2 

| City State Zip TT- 
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BOOK REVIEWS 


PROLOG 
PROGRAMMING 
FOR ARTIFICIAL 
INTELLIGENCE 
Ivan Bratko 
Addison-Wesley 
Reading, MA: 1986 
ISBN 0-201-14224-4 
423 pages, $25.95 


USING TURBO 
PROLOG 

Phillip R. Robinson 
Osborne/McGraw-Hill 
Berkeley, CA: 1987 
ISBN 0-07-881253-4 
340 pages, $19.95 


ADVANCED TURBO 
PROLOG 

Herbert Schildt 
Osborne/McGraw-Hill 
Berkeley, CA: 1987 
ISBN 0-07-881007-8 
299 pages, $19.95 


INTELLIGENCE: 

THE EYE, THE BRAIN, 
AND THE COMPUTER 
Martin A. Fischler 

and Oscar Firschein 
Addison-Wesley 

Reading, МА: 1987 
ISBN 0-201-12001-1 

331 pages, $27.95 


PROLOG PROGRAMMING 
FOR ARTIFICIAL INTELLIGENCE 
Reviewed by Alex Lane 


he title of Ivan Bratko's book— Prolog Programming for 

Artificial Intelligence—gives the impression of an ad- 
vanced text that's tightly focused on AI. For that reason, it may 
be overlooked by Prolog beginners as they search for a good 
introductory text on the language. However, the author has ar- 
ranged his material in such a way that you don't need knowledge 
of AI or Prolog—or even of programming—to read. the book 
profitably. Bratko goes so far as to suggest that “plentiful expe- 
rence” with conventional procedural languages like Pascal 
might even hinder the learning process. 

The text is divided into two parts of approximately equal size, 
and the Edinburgh syntax (also called the DEC-10 syntax) is 
used throughout the book. Part one introduces the Prolog lan- 
guage with a general overview and examination of the lan- 
guage’s syntax. Discussions grow more complex with the sub- 
sequent introduction of lists, operators, and arithmetic 
operations. These concepts then get a workout in a chapter de- 


Illustration by Beth Krommes 


safe( [Queen | Others] ) +- 
safe( Others), 
 noattack( Queen, Others, 1). I 


voted to short example pro- 
grams ranging from the re- 
trieval of information from a 
Prolog database to simulation 
of a nondeterministic finite 
automaton (see figure 1). 

Part two covers Prolog ap- 
plications in AI, particularly, 
heuristic search and problem 
solving, expert systems, game 
playing, and pattern-directed 
systems. 
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Numerous Solutions 

Lay Groundwork 

Bratko's approach to solving 
the classic eight-queens prob- 
lem—placing eight queens on 
a chessboard such that no two 
of them attack each other— 
particularly impressed me. 
While most authors would 
simply work out a solution 
and then move on to other 
things, Bratko persists and 
solves the beast three more 
| times, using different ap- 
| proaches and data representa- 
Il tions. In this way, he quietly 
underscores Prolog's flexibil- 
ity in accommodating various 
problem-solving approaches 
and, as a side effect, assails 
the theory that preaches that 
there is only one correct solu- 
tion to a problem. 

Bratko devotes additional chapters in the early part of the 
book to the control of Prolog's backtracking mechanism (in- 
cluding the cut and fail predicates), to term and character (I/O), 
and to a core of built-in procedures commonly used in Prolog 
programming. 

Part one closes with an interlude devoted to Prolog program- 
ming style and technique, including an extensive discussion of 
program efficiency. The chapters in part one follow each other 
logically and provide a solid grounding in the Prolog language. 


AI Applications 
The second part of the book covers specific Prolog AI applica- 
tions, beginning with operations on data structures and tree rep- 
resentations. One example of alternative representations of lists 
strongly emphasizes the symbolic nature of Prolog program- 
ming, although I felt the author did not develop the following 
phrase as well as he might have: “It is important to notice that 
the special Prolog notation for lists and the alternative represen- 
tations amount essentially to the same representation if properly 
abstracted.” Nonetheless, Bratko proceeds to present a good 
basic text on AI with a strong Prolog flavor. 

continued 
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COMPETITIVE EDGE 
SPEED SHOP since 1980 


1421 E. GOLDSMITH, PLYMOUTH, MI 48170 
(313) 451-0665 


$1795. 


16 MHz 386 BASE SYSTEM 


1.2 FLOPPY, CONTROLLER, 1024K 
SOCKET FOR 387, 200 WATT P/S 


20 MHz 386 SYSTEM $3795. 
12 MHz AT COMPATIBLE $849. 


640K ON MOTHERBOARD, CASE, POWER SUPPLY & KEYBOARD SETUP PROGRAM. 

OPTION A 1.2 MB FLOPPY & HD/FD CONTROLLER $300. 
HI-SPEED MONO CARD $ 99, FLAT SCREEN AMBER MONITOR $119. 
HI-SPEED EGA CARD $325. EGA MONITOR 640 x 350 $425. 
NEC GB-1 EGA CARD $399. NEC MULTI-SYNC 5569. 
20MB HD 65 ms $299. 72MB TOSHIBA 25 ms $1095. 
30МВ ST4038 39 ms $575. 80МВ 574096 28 ms $1095. 
40MB HD 28 ms 6053 $699. 112MB 25ms NEWBURY 1140 $2295. 
70МВ HD 28 ms 6085 $995. 231NB MAXTOR HD 28 ms $5495. 


10MHz AT COMPATIBLE $799. 


640K ON MOTHERBOARD, CASE POWER SUPPLY & KEYBOARD, SETUP PROGRAM. 

OPTION A 1.2 MB FLOPPY & HD/FD CONTROLLER $300. 

OPTION B STD COLOR CARD $99. STD COLOR MONITOR 5309. 

СЕ ЕСА CARD $229. СЕ EGA MONITOR $425. 
ADD HARD DRIVES & MONO PRICES FROM ABOVE 


RACK MOUNT 286 & 386 
AT COMPATIBLE SYSTEMS AVAILABLE 
12 MHZ BASIC XENIX SYSTEM, 640K, $2 595 


30MB HD, 3 USER 
| INCLUDES XENIX RUN TIME, MONO CARD & MONITOR 
PRINTERS, SLAVES, NOVELL, XENIX, DOS AVAILABLE 


АТ 15 A REGISTERED TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. XENIX 15 A TRADEMARK OF | 


MICROSOFT. 


UNINTERRUPTIBLE 
POWER SUPPLY 


Tha SEN DON UPS-300W, UPS-400W and the UPS-BOOW provide high 
etficemr y (8556), reliable batteryback-up power pr oloction lorsystems ol 
alisizes. Made vat intemalleak:prootgeleelstorsafeolfice use, Thesa 
untsara the most refiable we have found, and wa recommend thom 


| UPS-300W........... $239.95 
UPS-400W........... $379.95 


AT SYSTEM KITS 


DELUXE AT KIT......... 5999.95 


Our AT aystem kits ars made withthe temous ATTAK-285 
motherboard. What a deal. We send you our ASTEC.200W 
power supply, a nice FLIP-YOP AT case, ап ATTAK-285 
motherboard with 512K of RAM, a DTC hardifloppy drive 
controller, a PANASONIC 1.2M drive, and a KEYTRONICS 
НТ.Ю1 keyboard. Tha means you can have в fult AT 
compatible system & a very low prica.. 


UPS-800W........... 5675.00 STANDARD AT KIT......... $799.95 
We візо have ә lowercost kit for those of you who need 
1. Highetticlency | to save as much money as розаМа. The only change la 


рова 
the keyboard will be а BTC 5060, the drive controller а 
— 2 floppy only controller, and with zero К RAM оп 


BASIC АТ КЇн»: $599.95 


And for those whowent Just thebasicswe have thabasic 
AT kit Just ап АТТАК-286 motherboard, an ASTEC-200W 
Power Supply, and a great AT Filp-Top case. 


2.Intermn al HO-SPILL batt е a 
3. Audibie pawarloss 
4.Fastiransiertima 
5. it outlet sockets 

6. Tranalsntfiltering 


Dealers welcome.....ASK 


ASTEC 200W AT POWER SUPPLY 
ASTEC 200W AT 


Tan MHZ oplion, ad $00.85 Im pire prices mm aach d 


XT SYSTEM KITS 


COMPLETE ФЫН2 ХТ ТОПОС IT BANE DONÉS MHZ КТ 


N 
r №, SUPPLY..$129.95| +нььеса» Даса s 
и Pou Supply = АБИ Power 
| #168 АТЛКТ Keyboard * guns Turto 2900 
Вне Turbo with C * Амата» 
= * Drive card & Cable 


* 2 Panasonic drives Thisls à minimum жуз! өті! 
*Video сага Clr/mono 

* Clock/caUser/par ports 
“10 diskettes software 

* Full assembly manual. 


$599.95 $249.00 


All the abovekita ara made withgood quality parts and are 
warranted for30 daya. Tha manual is veru good and anyone 
can make a kit in an hour or less. kit bullders assume full 
responsibility for obtaining FCC approval for finished kits. 


IBM PERIPHERALS 


We sell the ASTEC AT power supplies because thay are 
soyou сап pickandchoose 


100% good reliable units. With full FCC, UL and CSA app- ні аат 5 me 
eopiloncaroayoun ‘ 


tovals soyouknowthaysre good. After allwhyputs iew 
thousand dollars of good USA made stuff on one of thosa 
EL.CHEAPO power supplies you sas tor a bit less money. 
Mostoftihose have no «12V regulation, ap thay try hard 
drives all the tima. And the marrenty ks то pood because it 
wont replace what was burnad up. All wy wifi ѓо іе дна 
you another dog зо you can burn up сете mara poe! «ім 


KEYTRONICS RT-101 KEYBOARD 


а ТОС ATAT peempatbia 


RT-101 


Кес $99.95 


Our reasonstor selling the KEYTRONICS RT-101 keyboard 
are similar to those for selling the ASTEC power supply and 
the ATTAK-286 mother board, NO.ONE was ever burned by 
good quality merchandise. Whatcen we say? Keytronicsis 
the acknowledged world leader in keyboards. They run 
for-ovar, theyfeal very good, thay look very good, and they 
агаопіу slightly more money than the TAIWAN junkies. Why 
is 111377 KEYYRONICS has arobol plant so their labour cost 
is as low as Taiwan's, the only axtrais good parts. And they 
are lika good eats.... no indigestion, have a nice meal. 


ЕВ НАНЧЕВТЕ АУЕ ВАТАМА CALL TOLL FREE males == 
1-800-431-9008 |=: 


HY 14020 1-716-343-6133 
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BOOK REVIEWS 


For instance, he begins simply by giving his attention to 
depth-first and breadth-first search (see figure 2) and then re- 
fines these techniques by adding the best-first heuristic, which 
takes up the whole of Chapter 12. The eight-tile problem is 
solved twice, both with and without best-first search, again 
building on previously discussed material. Another chapter 
considers AND/OR graphs with subsequent application of the 
best-first heuristic there, too. 

Moving from basic concepts to a more sophisticated area, 
Bratko turns to expert systems. By showing how Prolog can be 
used to represent IF . . . THEN rules (also called production 
rules), he gives examples from real expert systems and builds a 
small knowledge base for identifying animals. He then me- 
thodically develops an expert-system shell that includes an ex- 
planation facility to answer “why” and "how" questions from 
the user. The shell falls short of dealing with uncertainty, al- 
though the subject is discussed at the end of the chapter. 


Chess and Go 

Games are the next subject of inquiry, and here the author con- 

siders techniques for playing two-person, perfect-information 
continued 


Figure 1: A redrawn example of an automaton from Prolog 
Programming for Artificial Intelligence by Ivan Bratko. 
Reprinted with permission from Addison-Wesley Publishing 
Company I nc. 


Figure 2: An example of the breadth-first search strategy 
showing nodes closest to start node a. The f and j are goal 
nodes. Redrawn from Ivan Bratko '5 Prolog Programming in 
Artificial Intelligence. Reprinted with permission from 
Addison-Wesley Publishing Company Inc. 
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Capture Video Images 
on Your Personal Computer 


Now you can easily and inexpensively acquire images 
fromany standard video source - videotape, camera, disk — 
for display on your Apple, IBM, Commodore, 

Alari, or Atari ST computer. 

ComputerEyes has everything you need: Interface hardware, 
complete easy-to-use software support on disk, and owner's 
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graphics programs. Think of the possibilities! 
Pricesstartat only $129.95 (monochrome for Apple Il series, 
Commodore, Atari) to $249.95 (Atari ST color, Apple llgs color, 
ІВМ monochrome). Call or write for exact model/price, demo 
disk, and information on a package complete with camera. 


ComputerEyes is backed by a one year warranty and the 
success of over 10,000 systems sold. Satisfaction 
guaranteed or return it within ten days for full refund. 
Demo disk available, $3. See your dealer ororder direct. 
For more information call 617-329-5400. 


To order ca!l 800-346-0090 
or mail your order to: Digital Vision, Inc. 
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games (e.g., chess, checkers, and go). Although a classical AI 
approach to playing these games entails implementing the mini- 
max algorithm and alpha-beta pruning, Bratko merely describes 
these techniques and gives examples. He then considers the in- 
troduction of pattern knowledge into the game by means of ad- 
vice. The chess theme recurs here as Bratko, who has published 
several international papers on chess and АТ, presentsthe reader 
with an Advice language interpreter and an Advice program for 
playing a king-and-rook versus king ending. Knowing a little 
about chess helps to wade through this example. 

А final approach covers pattern-directed programming, 
which is well-suited to Prolog because it can be considered a 
pattern-directed language. During the course of this brief dis- 
cussion, Bratko develops a simple theorem prover that uses 
resolution. 


Assessment—Pro and Con 

I found much tolike in thisbook. I appreciated the organization 
of material and benefited from the summaries and exercises 
found at the end of each topic. Answers to selected exercises 
appear conveniently in the back of the book, before the index. I 
also valued having all Prolog expressions displayed in distinc- 
tive boldface type, and the book's style of both alternating lines 
of Prolog code with explanatory text and separately presenting 
the same code as a block in a single figure was helpful. The 
numerous examples—the first of which appears smack on the 
first page—helped to clarify rough spots in my own under- 
standing. 

On the minus side, there were times when Bratko's methodi- 
cal approach seemed too slow. Typing in the code for the Advice 
language interpreter and the chess endgame Advice files, for ex- 
ample, had me flipping around to three different places in the 
book. However, considering the pedagogic nature of the book, 
its methodical approach is more an asset than a liability. 

It is hard for me to imagine anyone with an interest in either 
AI or Prolog not deriving significant benefit from reading Pro- 
log Programming for Artificial Intelligence. For those familiar 
with Prolog but not AI, it presents AI concepts in concrete form; 
for AI researchers unfamiliar with Prolog, it provides an entry 
to a second point of view of the AI world. I believe this will Бе а 
widely used book. | 


Alex Lane (P.O. Box 4850, Jacksonville, FL 32201) is a regis- 
tered professional engineer with a strong interest in AI. He is the 
moderator of the Prolog conference on BIX. 


USING TURBO PROLOG and ADVANCED TURBO 
PROLOG 


Reviewed by Namir Clement Shammas 


U sing Turbo Prolog by Phillip R. Robinson introduces read- 
ers to the Turbo Prolog environment and implementation. 
Some of the book's strong points include a clear and friendly 
writing style; a considerate, slow pace (for the novice); and nu- 
merous screen images. The author uses headline titles that add 
to the clarity of his style, enabling the reader to follow changes 
in the subtopics. 

In the first of three main sections, Robinson focuses on the 
Turbo Prolog environment by using screen images. He leads 
youthrough an adequatetour of the environment options and the 
text editor. 

Robinson discusses programming concepts of Prolog and 
Turbo Prolog in the second part of the book. I enjoyed this dis- 
cussion and examples of backtracking, list handling, and the cut 
and fail predicates. Several versions of a Turbo Prolog program 
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400 Plus ІС 
High Performance 
Printed Circuit 
Board CAD 
fo. 


r 
$975.00!! 


All the features of Engineering Workstation CAD, o nXT, AT o r386 Personal 
Computers—and at an affordable price! 


e Inputs from FutureNet™, Orcad" and Schema" and others 

е Design-On- The-Fly at CRT without schematic input 

e 1 mil database, 32" x 32" area, up to 30 layers & 250-400 IC's 

e Automaticand Interactive Placement aids, including Dynamic Rubberbanding, 
Connection Length Minimization and Auto Part Swapping 

e Interactive Routing on any grid from 1 mil upwards, i.e., 5, 10, 15, 20, 25, 50, 
etc. 

e Thru, Blind and Buried Vias of Standard and Micro size. 

e True width tracks and pads at the CRT. 


e FineLineDesign-2and 3tracks between IC's, TrackSegmentthickening. Angles 
at 90, 45 and down to 1 degree. 


e Auto Routing (optional) e Air Gap Checking 
e 2-D Documentation capability е TTL/CMOS Library included 
ә Full SMD and Analog Board design supported 
ә Plotting on matrix printer and ink plotter (Gerber Optional) 
| PADS-PCB $975.00 


Additional options available 
Evaluation Package of all Software on 3 Disks with Manual 


CAD Software, Inc. 


Р.О. Box 1142, Littleton, МА 01460 (617) 486-9521 
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are presented (one without the cut predicate, and the others with 
cut placed in different locations), followed by an explanation of 
what each version did when it ran. Despite its clear style and the 
consistent use of screen images, the book lacks diagrams and 
illustrations. For example, Robinson explains backtracking in 
Prolog, yet he includes no diagrams to accompany the explana- 
tion. This is the only weak point I found in the book. 

More Turbo Prolog predefined predicates for console I/O, 
file I/O, graphics, and windowing are found in thethird section. 
Robinson presents advanced Turbo Prolog programming tech- 
niques in a separate chapter. He is relatively brief and seems to 
purposely avoid hitting the reader with a stream of advanced in- 
formation. In addition, he includes a chapter for the GeoBase 
expert system included in the Borland language package. 

Using Turbo Prolog is a book well-suited for the curious and 
for the student of Turbo Prolog. Its strength is in its slow pace 
(many authors are tempted to accelerate their pace) accompa- 
nied by screen images, making it worth reading even before ob- 
taining a Turbo Prolog system. While hands-on experience 15 of 
vital importance, Using Turbo Prolog succeeds in offering the 
next best way of being introduced to the language. 


ADVANCED TURBO PROLOG 

Advanced Turbo Prolog does not pick up where Using Turbo 
Prolog left off, as readers might hope. Instead, it assumes you 
know how to use Turbo Prolog; programming experience with 
Turbo Prolog is a prerequisite for reading this book. Herbert 
Schildt has written previously on C, Pascal, and Modula-2. This 
book is a collection of nine independent chapters, each focusing 
on one area of applying Prolog in general and Turbo Prolog in 
particular. The topics Schildt covers are solution search, expert 
systems, natural language processing, vision and pattern recog- 
nition, robotics, machine learning, and appearing human. 

Schildt presents the foundation of many topics and gives a 
brief historic background mentioning the pioneers of their 
fields. Using simple diagrams and without showering you with 
complex equations or notations, Schildt offers the alternate 
methods. He also points out their strengths, weaknesses, and 
preference by Al-application authors. I find this type of presen- 
tation most refreshing and highly informative. 

In contrast to Robinson's style, Schildt uses figures and dia- 
grams—but no screen images. The book contains many Turbo 
Prolog listings accompanied by adequate explanations on how 
the programs or highlighted portions work. The listings are 
clear and contain a good number of comments. 

I was a bit disappointed that the author did not touch on the 
topic of symbolic math and calculus, since this is a specialty of 
AIlanguages. 

The discussions for the solution searches using Turbo Prolog 
were enjoyable. Schildt demonstrates how Prolog uses its inter- 
nal database and sophisticated backtracking ability in solving a 
flight-scheduling problem. The search methods include depth- 
first (how Prolog normally works), breadth-first, hill-climbing, 
and least-cost. Likewise, I found the author's tackling of the in- 
ference engines.in expert systems informative. Schildt mentions 
three alternate methods used in constructing an inference en- 
gine: forward chaining, backward chaining, and rule value. He 
selects the first method to develop a general-purpose expert sys- 
tem. It is interesting to note that other books have been pub- 
lished that demonstrate similar systems written in Pascal, Mod- 
ula-2, and even BASIC. 

The topic of natural language processing is among the most 
important and wide-reaching in the book. Schildt quickly and 
appropriately lets you know that NLP is a complex subject. He 
uses limited vocabulary and syntax as the basis to demonstrate 
three types of NLP parsers: state-machine, context-free recur- 
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WHAT THE HECK! 


ProDesign 11 — Still $299! 


ProDesign || — the Easy-to-Use CAD System. The CAD 
system that was introduced two years ago for the amazingly 
low price of $299. The CAD system that has undergone four 
major revisions with more than 400 enhancements. The CAD 
system that still costs only $299! 


How do we do it? Our accountants said to raise the price 
to cover research and development costs. Our business 
advisors said to charge more for the additional features. Our 
competitors said it’s impossible to stay in business selling a 
comprehensive CAD package such as ProDesign I! for only 
$299. 


And our customers said $299 is great. So, we said: 


“Aw... What the Heck! $299 it is!" 


Now, two years after its introduction, ProDesign ll is one 
of the world’s leading CAD packages. It has features pre- 
viously found only on CAD systems costing thousands of 
dollars. For the single price of $299, you get these features 
and more: 


€ Support for more than 180 printers (including color 
printers) 

€ Support for more than 80 plotters, with plotter optimi- 
zation. 

€ Easy-to-Use single keystroke commands. 


ө On-screen menus accessible with a mouse. 

€ Comprehensive drawing commands, including the finest 
curve fitting in the industry. 

€ Editing features unsurpassed by ANY other CAD package. 

æ Extensive snap features, including snap to point, endpoint, 
midpoint, line, circle, ellipse, arc, intersection, and perpen- 
dicular. 

€ True Auto Dimensioning with several formats. 

® Extensive Layering features. 

€ Full Macro capabilities. 

è Specialized drawing aids, such as tangents to circles and 

ellipses, parallel lines, parallel curves, wide lines, and more. 

Complete hatching with up to'40 different pattems. 

Area and length calculation for line curves, circles, etc. 

Full Zoom, Pan, and Rotate capabilities. 

Capability to transfer drawings to and from other programs. 

‘Capability to Break/Trim Lines, Curves, Circles, Arcs, and 

Ellipses. 

Many more features — All for only $299! 
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Where do you get ProDesign 11? See your local computer 
dealer, or contact: 
American Small Business Computers, Inc. 
118 South Mill Street 
Pryor, OK 74361 
(918) 825-4844 
Telex 9102400302 

Want more information? Call or write for a detailed brochure 
and a free derno disk! 


Introducing ViaNet: 
It will teach your PCs to share. 
And put a smile4pn your face. 


Personal computers are productivity tools. Cpu s VIANET. IT THRIVES 
Except when they ve got every | ы E ON SIMPLICITY. 
Worker off in their own little world. М ЧА, 2 ViaNet is a genuine alternative to net- 


With their own little empire of data. i. З? working schemes you ve said 

Their own very costlycomplement ,—— “=z, по thanks” to in the past. 

of peripherals. And an electronic | : M Thanks, but networks 

block wall between them and x. (| i are loo intimidating. 

co-workers. a Rh M Not with ViaNet. Its so 
Knock down the wall friendly that users 


ith ViaNet® ViaNet ts the easiest шау ever to share PC data and peripherals, like printers, "ue 
with ViaNet? from Western witbout the mind-numbing complexity of conventional network software. start sharing with just 


Digital. ten minutes of train- 
ViaNet is the easiest network solution ever. To learn. ing, with no new commands to learn. 
To use. To love. Thanks, but networks are too costly. Not from 
And dedicated to the proposition that PC users work Western Digital. With our StarLAN family of products, 
smarter when they work together. Sharing ideas. and ViaNet, weve driven network cost per PC under 
Sharing information. Sharing resources. $400. Or, if you prefer the higher performance of 
In small businesses and professional offices. In Ethernet LANs, our EtherCard PLUS™ is hundreds less 
departments within large corporations. Wherever tean han competitive boards. And heading lower. 
work is a virtue and PCs have become indispensable. Both StarLAN and Ethernet are international stan- 
ViaNet is the answer. Its the software foundation Jards, too. So your network is a mainstream investment. 
for a wide variety of hardware solutions from Western Thanks, but I've beard that cabling installation 
Digital that make your network both fully standard can be awfully expensive. Yes, except StarLAN uses 
and extraordinarily economical. To acquire. To install. your building 5 existing telephone wiring — without 
To grow with. Jisrupting your phone system. 
Today, ViaNet software runs on our standard Etherne Thanks, but network file servers are too big an 
and StarLAN network hardware. investment. With ViaNet, 
Fine, you say, but arent networks more trouble rou dont even need one. All 
than they're worth? network PCs are created 


Perhaps, we say, unless they re 
I— based on ViaNet. 


а : Just plug our VersaStak™ system into ап 
— | ordinary PC io turn it into a resource sharing 
center, wilh open-ended 
g^ оп of dish, tape and 
dish slorage. 
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ee 


ViaNet ts ideal for small business and departments in 
large companies. Itwas designed from the start to end PC 
isolation and boost PC productivity. 


ViaNet is a registered trademark and EtherCard PLUS and VersaStak are trademarks of Western Digital Corporation. 
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a plug — your building s existing 
phone wiring. Save the expense of 


a phone. 


stored on hard disks and every printer in the place is 
accessible to all users. Instantly 

Thanks, but I need more flexibility than networks 
provide ViaNet thrives on change, too. It lets you „~ 
put users and their printers and hard disks any- 
where you like, and add or delete 
resources anytime you like. Combined 
with StarLAN, it lets you add a PC 
wherever theres a phone jack, and 
move stations around even while the 
network is running. 

Sorry. You re out of excuses. Now 
start sharing. 
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ТНЕ VIANET ADVANTAGE. 


When you Te shopping for a network, ViaNet 
opens a world 
when you re looking for a way to boost КШ se? 


productivity and efficiency, when you're 
desperate for an approach that 
makes your investment in 

PCs pay off, theres just 
4 one word to remember: ViaNet. 
А ViaNet is the network operating 
wi system of the future. Here today. 
| From small workgroups, linked by 
| StarLAN, to full floors of engineering 

workstations, tied together by 


work style. 


d Г Ethernet, things go more smoothly 
==, Ш че with ViaNet. 
o da | First of all, ViaNet couldnt 


be easier to use. Ànd the easier 
computers are to use the more 
~ Often and more effectively 


ViaNet with our Starla they Il be used. 
adapters or EtherCard PLUS ; 
adapter, ua a ee solution ViaNet lets every PC do 15 


either DOS ог XENIX. And it's 
compatible with most every application program imag- 
inable. So the software you're using today is a keeper. 


The Phone Company bas given ViaNet 


recabling. Gain the flexibility of 2 EN 
adding stations wberever theres | p Ге р À 


bilities, and an endless variety 
of configurations to match your 
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THE FLEXIBILITY ADVANTAGE. 


Most businesses never stop changing. Growing. Adding 
people. Adding offices. Finding PCs more and more 


ё important as they re used for more and 
more applications. 
That's where ViaNet 
ES» really shines. 

Even while the system is up 
and running, you can add sta- 
tions or peripherals or new soft- 
ware in seconds. Without а 
programmer. Or a degree in 

astrophysics. 

just unplug your PC, wheel it 
down the hall to your new office and 
plug it back in. Voila! You're up and 
running. 

Adding new users is just as easy. 

So is adding entire departments. 

Or linking your departments ViaNet 
system with bigger, more complex net- 
works you may have already installed. 

So why be tied down with more complex 
approaches? 


HOW TO GET STARTED. 
Nobody puts it all together like Western Digital. And 
it all starts with ViaNet. So get a handle on improved 
productivity, and teach your PCs to share. Let us help. 
Just give us a call at (800) 847-6181 or call your Western 
Digital LAN Distributor. Western Digital, 2445 McCabe 
Way, Irvine, CA 92714. 


Our powerful, low-cost gx N 
EtherCard PLUS is ИУ 
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performance networks 
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Prolog _ 

used to be something 
уои just _. 

toyed around with. 


ALS presents the first Prolog 
for grownup work. 


From the time ALS programmers began working with 
Prolog, we could see it was destined for a brilliant career. 
But before it was ready to face the cold, cruel world of 
real applications, it needed some careful upbringing. 

Now, thanks to ALS engineering, Prolog has finally 
come of age. ALS Prolog is the first true incremental 
interactive compiler for Edinburgh Prolog. You get the 
sophisticated efficiency of the fastest compiler available. 
Without the awkwardness of a separate interpreter. 

All in a configuration that makes programming and 
debugging so easy, you'll forget it isn’t child's play. 

So why play games when you can work with the real 
thing? ALS Prolog is only $499 for the IBM PC Professional 
version. А $199 Personal version is also available. Plus 
options like dBase and R:BASE interface tools. And right 
now we're raising application windowing, database design 
tools, and Macintosh, Sun, and VAX versions. 


For more information or to ШЕН 


order call (315) 471-3900. 
Prolog 1.1 
p—me———  Á 


Or write: 
The Technology of Logic. 


Applied Logic Systems, Inc. 

P.O. Box 90, University Station 

IBM PC is a registered trademark of International Business Machines Corp. Macintosh is a trademark of 
Laboratory, Inc. andis licensed to Apple Computer, Inc. VÀX is a trademark of Digital Equipment 


Syracuse, NY 13210-0090 USA 
jon. Sun is a registered trademark of Sun Microcomputers, Inc. dBase is a registered trademark of 


Ashton-Tate, Inc, R:BASE is a registered trademark of Microrim, Inc. 
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sive-descent, and noise-disposal. 

Using the simple sentence "The child runs quickly to the 
house" (and its variations), Schildt deals with the first two 
parser types. The noise-disposal parser uses a tiny set of com- 
mands similar to that of popular database languages. Here, he 
tackles the topic of using NLP command parsers to make a soft- 
ware application perform a specific task. However, Schildt does 
not cover this area extensively. Neither does he take full advan- 
tage of his multilanguage programming skills or the ability of 
Turbo Prolog to interface with other languages to write a smart 
NLP command shell. Such a shell has a Prolog program analyz- 
ing the user's English-language commands and loading an ap- 
propriate overlay written in another language, such as C. The 
lack of such an NLP shell is a real loss. 

While Robinson offers a solid introduction to Turbo Prolog, 
Schildt's Advanced Turbo Prolog offers a background for the 
topics it covers and many examples for implementing Turbo 
Prolog. Schildt's listings could become the nucleus of your own 
library of Prolog toolboxes. 


Namir Clement Shammas (4814 Mill Park Court, Glen Allen, 
VA 23060) is a columnist in several microcomputer magazines 


and editor of three language newsletter s. 
i 


INTELLIGENCE: THE EYE, THE BRAIN, 
AND THE COMPUTER 
Reviewed by Geor ge Beinhorn 


G iven the polarity that exists in AI, a field where scientific 
objectivity seems to get trampled underfoot more often 
than in others, Intelligence: The Eye, the Brain, and the Com- 
puter by Martin A. Fischler and Oscar Firschein is a welcome 
arrival. 

The controversy 1s spawned by the attempt to make machines 
think, see, and act like human beings. Some AI enthusiasts 
claim that human intelligence can eventually be reduced to its 
low-level, machine-like, on/off logical components and recon- 
structed in computer software. 

These proponents battle with those who claim that higher- 
level human expert judgment draws on abilities that transcend 
mere logic and can’t be learned by or emulated on today’s com- 
puting machinery. Those representative of this latter group in- 
clude Joseph Weizenbaum, author of Computer Power and 
Human Reason (W. H. Freeman, 1976), and Hubert L. Drey- 
fus and Stuart E. Dreyfus, authors of Mind Over Machine (Free 
Press, 1986). [Editor’s note: Mind Over Machine was reviewed 
in the August 1986 BYTE. | 


For Professionals and Laypersons 

Martin A. Fischler, program director for perception research at 
the AI Center of Stanford Research Institute, and Oscar Fir- 
schein, staff scientist at the AI Center at SRI, provide a rigorous 
review of current research findings in fields closely related to 
AI. Their book serves as a reference from which both the vision- 
ary claims of AI adherents and the humanistic alarmism of its 
foes can be judged. 

Fischler and Firschein cover human intelligence, the capabil- 
ities of the brain and computers, problems in machine represen- 
tation of knowledge, human and machine methods of reasoning 
and problem solving, learning (by humans and computers), lan- 
guage and communication, expert systems and knowledge- 
based systems, and human and computer perception (vision). 

This book is by no means an attempt to popularize AI or ex- 
plain its methods to the general reader; rather, it is an “ап intel- 
lectual journey into the domain of human and machine intelli- 

continued 
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9600-bps modem. 


Then watch the rest of 
the world play catch-up. 


USRobotics new high speed 
technology delivers over 1,000 
characters/second on more dial-up 
phone lines. For less than $1,000. 


The new Courier HST (High Speed 
Technology) dial-up modem combines four 
greatideas that add up to anew standard for 
personal computer data communications. 


It’s full-duplex, with high speed (9600- 

bps) and low speed (300-bps) channels— 

automatically assigning the high speed 

channel direction. This asymmetrical | 
| solution avoids the problems of echo- | 

cancelling technology or inefficient 

half-duplex schemes. 


The most powerful data signalling tech- 
nique—Trellis Encoded Modulation—lets 
Courier HST achieve maximum speed over 


“Cou [| | er H ST: Ihe Top a much wider range of phone line condi- 


tions than other 9600-bps modems. 
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modem. Same features, commands and, 
in most cases, the sarne software. In fact, 
Courier HST autornatically falls back to 
2400, 1200 and 300-bps, connecting you 
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High speed. High accuracy. High value. And 
a two-year parts and service warranty. Get 
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Hard Locks 
for Soft Parts. 


At Rainbow Technologies, we think protecting 
software developers’ investments is very serious 
business. That's why we designed the first fully 
effective security solution for software running on 
PCs and other computers. 


Our family of virtually impenetrable Software 
Sentinel hardware keys provides the highest level of 
software protection the developer can get. While 
remaining invisible to the end user. 


Take a look. 


Key Sentinel Family Features. 


Prohibits unauthorized use of software 9 No need 
for copy protection 9 Unlimited backup copies 0 
Virtually unbreakable о Pocketsize key 9 Trans- 
parent operation о Transportable 


O Higher level language 
Software interfaces included 
Sentinel. O Runs under DOS on 


O Runs under DOS and Xenix, 
on IBM PC/XT/AT and 


РС/ХТ/АТ and compatibles 
O Parallel port version only 


compatibles 


O Algorithm technique 
(Never a fixed response) 


Software 
Sentinel-W. 


O Designed for workstations, 
supermicros and minicomputers 


О Serial port only (modem-ty pe) 


O Serial or parallel port version 
О Minimal implementation effort 
O Higher level language 
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gence.” It is said to provide "Scientific American level readers" 
and АГехрегі with an introduction to psychological research on 
human intelligence, the cognitive and perceptual abilities of 
humans and machines, and the representations used by human- 
ity and machine to attain intelligent behavior. 


А Certain Credibility 

At no point do the authors succumb to the temptation to take 
sides in the debate over the prospects for AI. The two questions 
they adhere to are: What is known in fields that affect AI? and 
What are the prospects for applying present knowledge about 
intelligence and computers to make computers emulate certain 
human abilities? 

While the book's scientific compendium makes for reading 
that's more reminiscent of a textbook than an introduction for 
general readers, this book will undoubtedly be useful for AI 
programmers and researchers who may be uncomfortably aware 
of gaps in their knowledge of significantly related fields. 

There's no doubting Fischler and Firschein's interest in com- 
menting on ultimate, visionary questions, however. Early on, 
they introduce the basic questions regarding ATs ultimate 
limits: Can humans create a machine more intelligent than 
themselves? Are there components of humanity's intelligence 
that cannot be found in any animal or duplicated in a machine? 
Can all intelligent behavior be duplicated by the current ap- 
proach to AI, namely, by decomposing a given problem into a 
sequence of simple tasks or subproblems that can be precisely 
stated and solved? The authors return frequently to these basic 
themes, and their modus operandi of first summarizing present 
knowledge, then drawing consistent and carefully qualified con- 
clusions, lends their speculations a credibility conspicuously 
lacking in more biased books on AI. 


Philosophical Speculation 

The larger concerns disappear for long stretches, however, re- 
placed by Fischler and Firschein's minute examination of sub- 
domains—their review of knowledge representations used in AI 
research, being one example. But they appear often enough to 
provide a tenuous continuity. For instance, in the summary for 
the chapter on representation of knowledge, one of the most ab- 
stract in the book, they manage to refocus on the wider context 
by discussing "the extent to which the complexities of the world 
can be reduced to a manageable set of symbolic relations sus- 
ceptible to logical analysis,” drawing on philosophical specula- 
tions in the process. 

By aiming their book at two different audiences—the AI re- 
searcher and the curious scientific reader—the authors give 
themselves a difficult organizational task, which they handle 
adeptly by separating technically complex matter (e.g., various 


a Vo wa ecd fixed А [нинин ошаш, AI problems as coded in LISP, Prolog, and OPS-5) into chapter 
response devices ( Lms) AR e appendixes and text boxes. The illustrations are good. 
вафа а топ zitiver General and expert readers alike will of course be eager to 
Software O Interface requirements: 25 pin learn Fischler and Firschein's conclusions regarding the basic 
Sentinel-C. DB25P or 08255; question of AI: To what extent is it possible to model intelli- 
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customize or protect multiple 9 Only signals used: DIR & RTS out by a machine? In presenting their deductions, they use the 
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о We supply a unique passed through. Le" of essential conditions for intelligent robotic behavior, with 


Call] For Software Sentine 
Pen) Kit Кат? > hs 
"n а M i 


(анте СЬ INOLOGIES 


point-by-point comparison of theoretical possibilities and actual 
accomplishments in AI. 


Questions Answered 

Fischler and Firschein’s extremely lucid epilogue can be sum- 

marized by their following conclusions to some rhetorical ques- 
continued 
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FOR THE BEST BUYS, C CALL US ANYTIME. 


Software 


Processing/ 
Desktop Publishing 
Fancy Font 
Microsoft 
Word 3.1 
Multimate 
Advantage-ll 
Lotus Manuscript 
Officr Writer/ 
Speller 5.0 
Pagemaker 
PFS: Prof Write 
Ventura Publisher 
Volkswriter 3 
Word Perfect 4.2 
Word Perfect 
Server 
Word Perfect 
Station 
Wordstar Pro 4.0 
Wordstar 2000 + 
Xywrite 111 


L, 


Clipper 

DBase 111 Plus 
DBase I LanPak 
Foxbase + 
Paradox 

PFS: Prof File 
Q&A 

R Base System V 
RapidFile 

Reflex 


p 


t a 
In grated 


Enable 2.0 
Framework |! 
Javelin 

Lotus 1-2-3 
Lotus Hal 
Multiplan 
Smart System 
SuperCalc 4 
Symphony 


Communications 
Carbon Copy - 
Crosstalk XVI 
Relay Gold 
Smarterm (Persoft) 
Smartcom |І 


lackages 


$139 


$209 
$269 
$279 
$359 


$249 
$499 
$119 
$569 
$145 
$195 


$309 


$ 75 
$249 
$289 
$199 


$ 389 
$ 399 
$ 599 
$ 229 
$ 389 
$ 145 
$ 219 
$ 379 
$ 239 
$ 89 


$ 389 
$ 399 
$ Са! 
$ 309 
$ 109 
$ 125 
$ 429 
$ 319 
$ 499 


$ 119 
$ 99 
$ 159 
$ Сап 
$ 99 


* CALL FOR SHIPPING COSTS 
3.5 INCH SOFTWARE NOW IN STOCK CALL! ! 
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atistics 


LAN t 
Statgraphics 
Systat 


Graphics 
Chartmaster 
Diagraph 
Diagram master 
Freelance Plus 
Graphwriter Combo 
Harvard Presentation 
Graphics 
MapMaster 
MS Chart 
PC Paintbrush Plus 
Picture Perfect 
Prodesign 1! 
Publishers 
Paintbrush 
Signmaster 


Lotus Metro 
MS Windows 
Sidekick 


Project Management 
Harvard Total 
Project Manager II 
Microsoft Project 
Superproject Plus 
Timeline 2.0 


Languages/Utilities 
APL + V6. 0 
Fastback 
Lattice С 

Norton Advanced 
Microsoft C 
Mace Utilities 
MS Fortran 4.0 
Quick Basic 
Turbo Basic 
TurboC 

Turbo Pascal 


Productivity Tool 
VP Expert 

Eureka 

Sideways 


ACCOU ntit 
BPI 

Great Plains 
Computer Assoc 
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Hardware" 
AST ретше 286 $ Са! 
Wyse 286 PC $ Call 
Panasonic Business 
Partner $ Call 
Toshiba 3100/1100 +  $ Call 
Multifunction Boards 
AST Advantage 

(128K) $ 349 
AST Advantage 

Premium $ 419 
AST6PakPlus(64K) $ 169 
AST I/O Mini 11 $ 119 
AST Premium(256K) % 219 
AST Rampage PC $ 279 
AST Rampage 286 $ 399 
Inboard 386AT $1350 
Intel AboveBoard $ Call 
Orchid Jet 386 $ 949 


PC Turbo 286 (1MB) $ 749 

PC Tiny Turbo 286 $ 449 

Quad Board (OK) $ 109 
isp lay Boarc 


ATI EGA Wonder + 
Hercules Graphics 


Card Plus 189 
Hercules Color Card 159 
Hercules 

In-Color Card 309 
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US Robotics 1200B 109 
US Robotics 2400B 189 
Ventel 2400 409 
Ventel 2400B 409 
Watson 339 
mulation Boards 
AST 5211- T + $ 629 
Irma $ 725 


Monitors 


Amdek310A $ 149 
Amdek 410A $ 169 
Amdek 1280 $ 779 
NEC MultiSync $ 579 
Princeton HX-12 $ 439 
Princeton MAX-12bE $ 149 
lrinters/Plotters 
Epson EX-1000 $ 549 
Epson FX-86E $ 359 
Epson FX-286E $ 499 
Epson LQ-1000 $ 675 
HP 7475A $1499 
HP Laserjet 11 $1825 
NEC 3550 $ 789 
Okidata 192 + $ 379 
Okidata 193 + $ 549 
Okidata 292 $ 539 
Okidata 293 $ 689 
Toshiba P321 $ 549 
Toshiba P341 E $ 769 
Toshiba P351 
Model 2 $ 999 
Mass Storage/Backup 
omega 20. + 20 
Wiintfc $1949 
Irwin Tape Drives $ Call 
Plus HardCard 20MB  $ 675 
Plus HardCard 40 $ 949 
Priam 42MB AT $ 799 
Priam 60MB AT $ 899 
Seagate 225 Wiint $ 349 
Seagate 57238 W/int $ 389 
Tallgrass $ Call 
Tecmar QT60 Int $ 899 
Networks 
ArcNet $ CALL 
Novell $ CALL 
Input Devices 
Keytronics 5151 $ 169 
Keytronics 101 $ 119 
Microsoft Mouse $ 129 
PC Mouse/paint + $ 109 
Accessories 
Curtis Ruby $ 59 
DataShield S-100 $ 69 
Logical Connection $ 329 
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їп New y York State call (718) 438- 6057 
FREE SHIPPING 


on all order over $1000.00 credit card orders and prepald orders 
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Р.О. Box 729, Brooklyn, NY 11230 
TELEX: 421047 ATLN UI 
FAX: 718-972-8346 


C 
* Visa or Mastercharge—add 3% © Cash, М.О. or bank check anly—add $5.00 per order * Prepaid personal or company check—allow two weeks to clear * No slaes tax on orders shipped out of NY State e 
Shipping via UPS surface—add $3.00 per item, UPS Blue—add $8.00 per item © Ali returns require prior authorization * Prices subject to change; call for latest prices. 


AT LAST: Professional 
Typesetting Capability 
For PC Users 


With PC TEX " — the best-selling full 
implementation of Professor Don Knuth’s 
revolutionary typesetting program "ЕХ. 


FINEST Typeset Quality Printing From: 


dot matrix laser phototypesetter 
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WIDEST Range Of Output Device Drivers: 


e Epson FX, LQ e HP LaserJet* 

e Toshiba e Apple LaserWriter 

e Corona LP-300* e APS-5 phototypesetter 
e Screen preview, with EGA or Hercules card 


MOST COMPLETE Product Offering: 


PC TX (not copy protected) includes the following: 
e Our specially written PC ТЕХ Manual, which en- 
ables you to start using TEX right away. 
e Custom “macro packages" that provide formats 
for letters, manuals, technical documents, etc. 
e The IATEX document preparation system, a full- 
featured macro package for preparing articles, 
books, reports, etc., and IATEX User's Manual. 


e AMS-TpX, developed by the Amer. Math. Society 
for professional mathematical typesetting. 


Site licenses, volume discounts, and interfaces to 
PC Paintbrush, PC Palette, FancyFont and Fontrix 
are also available. 


PRICED FROM ONLY $249.00! 


(Printer drivers and interfaces additional.) 


Laser printer, 
fonts & software 


from $2995.00 


For IBM PC/XT, AT or compatible, DOS 2.0 or higher, and 
512К RAM. Hard disk required for printer drivers and fonts. 
*HP LaserJet and Corona require additional interface boards. 


For more information call or write: 


Personal ТЕХ, Inc. 


12 Madrona Avenue, Mill Valley, CA 94941 (415) 388-8853 


This ad, with space for the photograph, produced by PC ТЕХ. 
Typeset on the Epson FX80, the Corona LP-300 laser printer, 
and the Autologic APS-5 phototypesetter. 


TEX is a trademark of the American Mathematical Society. Manufac- 
turers’ product names are trademarks of individual manufacturers. 
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tions I have had: Can a machine truly understand? The authors 
address the potential importance of consciousness in a robotic 
device and the equally puzzling issue of subjective understand- 
ing. They ask "what have we lost by implementing the appear- 
ance, but not the substance, of conscious awareness? ," conclud- 
ing that the answer remains as intellectually complex and 
elusive as the nature of the connections between human beings 
and their world. 

Can a machine take a role in society as if it were a person? 
The authors incline to accepting Joseph Weizenbaum's argu- 
ment in Computer Power and Human Reason that true under- 
standing can be gained only from experiencing the world with 
the reactive equipment of a human body and brain. But they sug- 
gest, "If we change the question . . . to: Can a machine play a 
useful role in society?, rather than requiring the machine to 
function as a person, then the strict requirements for deep 
understanding of the society indicated by Weizenbaum can be 
relaxed." They are careful to cite Weizenbaum's warnings re- 
garding devices that emulate intelligence in ways that could mis- 
lead humans into placing too much faith in them. 

Another question posed by the book: “How сап a computer 
focus its attention on just those aspects of a given problem that 
are relevant to its solution?" This problem, commonly known as 
the “frame problem," has no easy solution, and virtually no 
progress has been made in extending AI software's abilities 
from limited domains to those of a hypothetical autonomous 
robot that could “think before it leaps.” 

In answer to whether intelligent behavior is decomposable, 
Fischler and Firschein admittedly don't know, and they refer 
again to the pragmatic distinction between highly intelligent, 
human-like behavior and “useful devices based on reductionist 
principles.” 

Concerning the several theories of the relationship between 
language and thought, the authors draw no firm conclusions. 
They further speculate on what might be gained from research 
on the relationship between thought and image processing. 

Fischler and Firschein again give no firm conclusions to the 
query, What is the nature of representation used by the brain? 
Instead, they cite the speculations of several leading research- 
ers, reminding the reader that progress in this area of Al has 
been very slow. 


Issues for Academic Research 

Fischler and Firschein conclude that, at this stage in its develop- 
ment, the prospects for AI are unknown. Their view is summa- 
rized in a statement by AI researcher Terry Winograd, repro- 
duced in the book, that encapsulates the present state of AI: 

“As a dream, there is a unified (if ill-defined) goal for dupli- 
cating human intelligence in its entirety. As a technology, there 
is a fairly coherent body of techniques that distinguish the field 
from others in computer science. In the end, this technology 
base will continue to be a unified area of study with its special 
methodology. We will recognize that it is not coextensive with 
the dream, but it is only one (possibly small) piece. . . .” 

Readers whose main interest is in practical, business-related 
applications of AI technology (e.g., expert systems) will find 
little of interest in this book, which is aimed rather at academ- 
ics, students, and others concerned with fundamental issues in 
AI research. 

Though the authors nowhere claim to have broken new 
ground in AI research, their penetrating overview of relevant 
fields is both unique and refreshing, and it will undoubtedly be 
welcomed by anyone seriously interested in the relative abilities 
of the brain and digital computers. 8 


George Beinhorn (14618 Tyler Foote Rd., Nevada City, CA 
95959) is a freelance technical editor and writer. 
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The New 
Standard 

In PC-Compatible 
Keyboards. 


The Honeywell 
Silent-Tactile Series. 


) 


Now, you can touch the quality... 


The latest in ergonomic design and silent-tactile feel is 
now available to you in Honeywell's ST Series keyboards. 
They all feature the same unsurpassed Honeywell 
quality OEMs have chosen for more than 25 years. 

Now, when you need a PC-compatible keyboard for 
replacement or upgrade, you have a real choice. Ask for 
a Honeywell Silent-Tactile keyboard. 


For the dealer nearest you, call toll free: 
1-800-445-6939 


[n Texas call collect: 915-543-5566 


Together. we can find the answers. 


Honeywell 


Keyboard Division, 4171 North Mesa, Building D, El Paso, Texas 79902 915/544-3511 


TECHNOLOGICA 
MODEMS THAT ІМ 


Its long been thought that even the best of technology eventually 
becomes obsolete. A notion that we at Hayes could never really understand. 
Апа certainly never accept. So in defiance of it, we created the V-series 
. Smartmodem 9600" and V-series Smartmodem 2400™Modems that actually 
get better as they get older. Because they not only incorporate the most intel- 
ligent features found in modems today, they also possess the capability to | 
provide a long-term growth path into the communications environments of 
‚ tomorrow. ; 


V-SERIES. SMARTMODEM 9600 
22-2 This is the fastest modem we've ever made. It can send and receive data 
_at 9600 bps and with adaptive data compression achieve an effective 
throughput of up to 19,200 bps. Point-to-point error control, forward error 
correction and data flow control ensure that data gets there accurately. 

| The V-series Smartmodem 9600 also comes with automatic feature 
TEM a self-operating capability that analyzes all options for modem 

ink and then selects the optimum feature set with any Hayes modem for the 
most efficient transmission at the highest shared speed. 
Synchronous and asynchronous communications modes as well as 

simulated full-duplex employing advanced CCITT V.32 

trellis code modulation and fast turnaround. | 
ping pong technology are also part of the E 
package: Plus you'll get the capability to link .. TT 
up with a range of networks, including SNA | | 
And soon V-series technology will offer an 
Х.25 PAD option to further accommodate net- 
work environments of today. And the future. 


^. Hayes Microcomputer Products, Inc, PO. Box 105203, Atlanta, GA 30348. : 
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V-SERIES SMARTMODEM 2400 

With adaptive data compression this modem can achieve an effective 
throughput of up to 4800 bps. Of course, it too offers point-to-point error 
control, forward error correction, data flow control, automatic feature negotia- 
tion and synchronous as well as asynchronous communications modes. And 
like the V-series Smartmodem 9000, it can link up with a wide range of net- 
Works, such as SNA, and be enhanced with an X.25 PAD option. 

V-series modems come in stand-alone versions and internal versions 
(V-series Smartmodem 9600B" and V-series Smartmodem 2400B"). Internal 
versions are bundled with our powerful new Smartcom III" communications 
software. 

And as yet another rebuttal to the argument for obsolescence, we 
developed the V-series Modem Enhance?" A S@patate stand-alone device that 
will upgrade current Smartmodem 1200" and Smartmodem 2400" external 
modems to the new standards set by the V-series products. 

A closer look at the V-series product line will reveal to you a revolu- 
tionary technology designed to be the beneficiary of time, not its victim. 

So contact your Hayes Advanced System Dealer or call 
800-635-1225 for the one nearest you. 
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Architecture can make or break a computer system. 


If the sheer weight of UNIX brings the 
PC to its knees, all applications running 
under it will suffer, Conceived more than a 
decade and a half ago, UNIX is today the 
result of modifications, additions and 
patches by hundreds of programmers. It 
needs the resources of at least an AT. 

Compare this to the QNX O/S, 
designed by a dedicated team with a 
common purpose and complete under- 
standing of both the software and the 
environment in which it must run. Having 
elegantly solved the problem of inter-task 
communications, QNX is more than capa- 
ble of both networking and real time per- 
formance —the superior choice for process 
control and office automation systems. 

Quick and efficient on a PC, QNX 
soars on an AT. QNX occupies 80K (stand- 


alone version) to 114K (network version) 
Gf system memory and allqws 40 tasks 
(programs) and up to 16.términals per 
computer. 

QNX modular architecture facilitates 
easy adaptation and extensions by soft- 


ware developers for specific requirements. 


In addition, PC-DOS runs as a single- 
tasking quest operating system under QNX. 
With the DOS, Development System, 
DOS EXE files can be developed in shorter 
time than under DOS itself. 
Communication among all tasks is via 
“message-passing.” Tasks anywhere on 
a network of up ta 255 computers com- 
municate rapidly and transparently with 
each other. 
With the true distributed processing 
and resource sharing of QNX, all the 


resources on the network are available to 
any user. Application programs and data 
can be distributed over the network with- 
out having to go through a Central file 
server. 

Network growth is fast and simple. 
If your disk becomes a bottleneck, adda 
disk anywhere on the network. If your 
needs outgrow your present configuration, 
justadd terminals and/or computers as 
required, without having to re-write pro- 
grams.and without system degradation. 

: If you would like to know the secret 

of the QNX architecture, please give us 
a Call. We invite End Users, VAR’s, OEM’s 
and Software Developers to discover a 
whole new world of computing Capabilities. 

Over 30,000 systems have been 
installed worldwide since 1982. 


THE ONLY MULTI-USER, MULTI-TASKING, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, 


Multi-User 
Multi-Tasking 40 (64) tasks per PC (AT). 
Networking 2.5 Megabit token ring. 


10,000 tasks per network. 
Thousands of users per network. 


Real Time 2,800 task switches/sec (AT). 
Message Fast intertask communication 
Passing between tasks on any machine. 


Quantum Software Systems Ltd.. Kanata South Business Рагк• 175 Terrence Matthews Crescent. Kanata, Ontario, Canada - K2M 1W8 


10 (16) serial terminals per PC (AT). C Compiler Standard Kernighan and Ritchie. 


255 PC's and/orAT's per network. 


Flexibility ^ Single PC, networked PC's, 
single PC with terminals, 
networked PC's with terminals. 
No centralservers. Full sharing 


of disks, devices and CPU's. 
PG-DOS runs as a QNX task. 


From US $450. 
Runtime pricing available. 


PC-DOS 
Cost 


UNIX ia aregisterad trademark of AT & T Бен tabs, IBMPC, AT, XT and PC DOS are trademarks o'IBM Corp. HP and Vectra ere registerad trademarks of Hewlett-Packard Company. 


THE HP VECTRA , AND COMPATIBLES. 


For further information or a free demonstration 
diskette, please telephone (613) 591-0931. 
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The Diconix 150. Take it or leave it. 


The world's most portable printer performs as well at your desk 
as it does when you're on the road. The small footprint reduces 
desktop clutter, while it enlarges a small budget. 


The Best 
of 1986 


In the U.S., for the dealer nearest you. 
call 1-800-DICONIX Telex: 288-280 

In Europe, for the distributor 

nearest you, call (4121) 37 56 04 
Telex: 454-199 TXC CH 


See us at PC New York, 
Booth 2049. 


(e) К 


A Kodak Company 
3100 Research Boulevard 


Dayton, Ohio 45420. 
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THE NEW GENERATION 


Steve Ciarcia 


Under the Covers 


The new IBM Micro Channel as seen from inside the PS/2 Model 50 


hat would you say if 
someone asked you to 
\ Ñ / pull the covers off a new 
IBM Personal System/2 
Model 50, crawl around 
inside, and report on what it's like in 
there? Even I couldn't resist, though I’ve 
been known to berate IBM for a thing or 
two. I succumbed to curiosity and agreed 
when BYTE asked me to look at the 
PS/2’s Micro Channel from the view of 
an engineer, one who needs to know 
more than what’s given in the typical 
glossy descriptions on the new box. I 
didn’t want a single opinion to dominate 
the conclusions, so I formed a team that 
included members of the Circuit Cellar 
research staff. Together we designed our 
tests, performed them, and came to our 
conclusions. Our approach differed from 
that of usual reviewers; ours was an engi- 
neering perspective. We were more inter- 
ested in whether the Micro Channel 
would be useful for intelligent I/O de- 
vices and data acquisition than whether 
and how fast Lotus 1-2-3 would run. 

We evaluated a Model 50 with an 8513 
color display using the PS/2 Hardware 
‘Technical Reference Manual to find some 
of the information and an oscilloscope to 
dig out the rest. Unfortunately, the ma- 
chine we received had no expansion 
boards other than the hard disk control- 
ler, so we couldn’t test some of its more 
involved features. 

We wrote some assembler routines to 
check out interrupt-response times and 
direct memory address (DMA) loading 
and compared the 10-MHz Model 50’s 
results with those of an 8-MHz PC AT. 
Please accept this for what it is: our first 
look at a new machine. 


Untouched by Human Hands 
The first impression you get when you 
pull the cover off the Model 50 is that the 


insides have been untouched by human 
hands (see photo 1). Everything slides 
into place, snap-locks without screws, 
and connects without wires. (More de- 
tails of disassembly are covered in "The 
IBM PS/2 Model 50” in the July BYTE.) 

In the disassembled system unit (see 
photo 2), the motherboard uses surface- 
mount ICs for everything except the 
EPROMs, keyboard controller, VLSI 
processors, and several gate arrays. You 
won't be able to fix this one with standard 
TTL parts; they just won't fit. Notice the 
shiny aluminum component packages 
produced by IBM. Cloners take note: 
These won't be easy to crack. 

There were a few engineering-change 
wires on the top of the motherboard. 
Given its complexity and the fact that it's 
at the 01 revision level, that's not bad at 
all. It always takes a few passes to get it 
right. 


Distribution of Power 

The motherboard has internal power and 
ground planes to carry the power-supply 
voltages. The power connector on the 
edge of the board devotes 24 of its 50 pins 
to ground and 17 more to +5 volts. The 
sticker on the power supply states that the 
current is limited to 760 milliamperes per 
pin for +5 volts, which works out to 
about 13 amps total. 

The PS/2 power supply will work with 
no load although the regulation is poor, 
and, not surprisingly, the "power good" 
signal might indicate that the power isn't 
alright. This is a pleasant change from 
the original IBM PC power supply, 
which could be ruined if it was operated 
below a minimum load, and an improve- 
ment over the PC AT's power supply, 
which requires a dummy load on the un- 
used hard disk power connector. 

Each card connector can draw a maxi- 
mum of 1.6 amps from the +5-volt 


Copyright © 1987 Steven A. Ciarcia. All rights reserved. 


power supply. The typical current is 
limitedto 1.4 amps, and a set of formulas 
in the technical reference manual de- 
scribes precisely how to calculate these 
values. The logic power supply is regulat- 
ed to 5 volts, +5 or —4.5 percent, at the 
connector, just before the actual pins to 
the card. You can calculate the actual 
voltage on your card based on the connec- 
tor-pin resistance and the current through 
each power pin. 

About 25 percent of the card-connec- 
tor pins are dedicated to power and 
ground supplies. No signal is more than 
0.1 inch from a ground point (either a 
digital ground or a power supply that's 
bypassed to ground). The card-design 
guidelines give specific suggestions to re- 
duce electromagnetic interference (EMI) 
from high-speed clock and handshaking 
signals on each card. 


EMI Attack 
IBM has given a great deal of attention to 
reducing EMI in the Model 50. (EMI is 
caused by radio-frequency radiation from 
electrical equipment. The FCC sets strict 
standards to limit the intensity of that ra- 
diation from computers.) While its case 
and interna] subchassis are both molded 
plastic, they're sprayed with conductive 
metal to form a continuous EMI shield. 
The top cover is metal and has EMI gas- 
kets mating with the case along critical 
sections. The seal is so good that only two 
thumbscrews are needed to hold the two 
continued 


Steve Ciarcia (pronounced "'see-ARE- 
see-ah") is an electronics engineer and 
computer consultant with experience in 
process control, digital design, nuclear 
instrumentation, and product develop- 
ment. The author of several books on 
electronics, he can be reached at P.O. 
Box 582, Glastonbur y, CT 06033. 
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tightly together. 

There is a lock on the case to securethe 
top cover. Given that the case is plastic, 
I'm not convinced that this is particularly 
secure, but it augments the thumbscrews. 
Unlike the PC AT, the Model 50 has no 
electrical connection to the lock. It has a 
keyboard password program, but it's easy 
enough to defeat: Just remove the battery 
and let the CMOS RAM forget. 

Square metallic grids on the bottom of 
the motherboard (see photo 3) match up 
with support posts molded into the bot- 
tom of the case. Embedded in each post is 
a small patch of conductive “fuzz” to en- 
sure a solid electrical connection between 
the board's ground plane and the case's 
metallic interior. In addition, the board's 
ground plane is segmented to isolate the 
high-speed video and high-current I/O 
devices from the rest of the logic. The I/O 
connectors on the back panel are electri- 
cally attached to a metal sheet that makes 
solid contact with the metallic-coated 
case. The spring fingers ensure contact at 
many points, regardless of manufacturing 
tolerances. 

А side benefit of EMI control is that it 
will make it easier to ensure that cards 
work correctly. A clean power supply, 
solid signals, and quiet ground connec- 
tions go a long way toward eliminating 
those glitches that occur often enough to 
make you tear your hair out, but not often 
enough to be tracked down and solved. 


The Micro Channel 
IBM has ended its practice of supplying 
schematics of the system hardware, but it 
is now giving a much more detailed de- 
scription of the interface between the 
cards and the system. Although this will 
make it tough for cloners to duplicate the 
system, it's a boon for those of us at- 
tempting to build cards that actually 
work. 

The Micro Channel isn't compatible 


its outer case off. 
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Photo 1: Overall view of the interior of the Model 50 with 


with either the PC's or the PC AT's bus, 
so none of your old boards will fit the new 
68-pin connectors. The connectors have 
pins on 50-mil (0.05-inch) centers and 
are divided into three parts: an 8-bit sec- 
tion that has 24 address lines, 8 data 
lines, and most of the controls; a 16-bit 
extension with 8 more data lines and 
some additional interrupts; and a video 
extension that gives access to the on- 
board video hardware. Only one connec- 
tor has the video extension. Figure 1 
shows the pin-outs for the various sec- 
tions and gives an idea of the scale 
involved. 

You could omit the 16-bit part of the 
connector to get an 8-bit version of the 
Micro Channel. Perhaps this means that 
IBM will introduce a low-cost PS/2 sys- 
tem. More likely, however, it's simply a 
holdover from an original design based 
on the 8088 motherboard. The dimension 
drawings show that even 8-bit cards need 
a tab to fit into the 16-bit extension sock- 
et; the implication is that IBM will pro- 
vide no 8-bit sockets in the PS/2 line. 

The Micro Channel has a 32-bit bus 
extension to accommodatethe 80386 pro- 
cessor in the PS/2 Model 80. I couldn't 
getany information on this, but itseems a 
reasonable way to get a wider data path. 
The 16-bit (and, presumably, 8-bit) cards 
should work fine in the wider bus. 

The video-extension connector allows 
one card to take over the motherboard's 
video circuitry and provide enhanced 
video output. Those of you who still 
aren't satisfied with the new standard 
640- by 480-pixel by 16-color output 
should take a look at the new IBM 
8514/А: its resolution is 1024 by 768 
pixels with 256 colors. 

I/O devices now have a full 16-bit ad- 
dress instead of the 10-bit address used in 
the PC and PC AT. Each card must de- 
code the ІШІ address; partial decoding 
that ignores some high-order bits is not 


— 
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Photo 2: А disassembled view of the Mod 


allowed. Those 1024 addresses in the PC 
and PC AT were pretty much filled up, so 
having 65,536 addresses to play with in 
the PS/2 is a definite improvement. Of 
course, they will fill up soon enough. 

In addition to the normal digital wir- 
ing, the Micro Channel includes an audio 
line to a linear power amplifier driving 
the speaker. This allows any card to gen- 
erate an analog sound and add it to what- 
ever's already on that line. For example, 
a modem card can now pipe the phone- 
line audio to the speaker without sup- 
pressing the normal audio beeps and 
boops from the programs. The quality is 
low-fidelity, but entirely adequate. 

Photo 4 shows the PC AT's combined 
hard and floppy disk controller above the 
new Model 50's hard disk controller. 


If I May Interrupt... 

А continuing nuisance in the PC and PC 
AT buses is the fact that two or more 
cards can't share interrupt lines. The 
lines are active high, and the cards pull 
them up with an active driver. If two 
cards are trying to pull the same interrupt 
line in different directions, at least one 
will lose. This is, in fact, a good way to 
burn out a bus driver or two: Short them 
between the power supply and the 
ground. 

The PC and PC AT interrupt lines are 
also edge-triggered, so you get an inter- 
rupt when the line goes from low to high. 
Unfortunately, it's easy to miss an inter- 
rupt if you have interrupts masked off and 
you reset the interrupt controller at the 
wrong time. 

The PS/2 Micro Channel defines the 
interrupt lines as level-sensitive and ac- 
tive in the low state. The motherboard in- 
cludes pull-upresistors for each of the in- 
terrupt lines, so a line that's not 
connected to anything is in an inactive 
state. Several cards can request an inter- 
rupt on any line by pulling it low with an 
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open connector driver (existing cards 
don't fit in the connectors, so there's no 
conflict between old and new cards). 

Existing PC AT software might try to 
reprogram the interrupt-controller ICs to 
the rising edge-triggered mode, so exter- 
nal hardware on the motherboard sup- 
presses those commands. The PS/2 uses 
the same Intel 8259 Programmable Inter- 
rupt Controller as the РС AT, albeit in a 
new surface-mount package. 

Because the PC AT hardware prevents 
interrupt sharing, hardware interrupt- 
handler routines don't have to worry 
about anyone else using their interrupt. 
The PS/2 technical reference manual 
states that all interrupt handlers for both 
hardware and software interrupts on the 
Model 50 must daisy-chain control along 
to the next handler in sequence. Only if 
the handler has processed the interrupt 
can it break the chain. 

Each interrupt vector starts out initial- 
ized to 0000:0000 hexadecimal, so the 
chain of interrupt handlers stops when 
the last one detects that it's about to pass 
control to 0000:0000 (not a valid address 
for an interrupt handler). Software inter- 
rupt handlers should indicate the error by 
returning with the carry-flag set. Hard- 
ware interrupt handlers should include a 
routine that handles stray interrupts. 

For example, suppose we set up several 
serial cards to share interrupt line -IRQ4. 
When one of them receives a character, it 
pulls -IRQ4 low and activates the inter- 
rupt handler. The handler must check 
each of the cards to see which one has the 
character, process the character, reset the 
interrupt latch on the card, and exit. If an- 
other card receives a character, it also 
pulls -IRQ4 low to indicate that it needs 
service. Suppose the second card re- 
ceives the character after the interrupt 
handler has checked it. When the handler 
is done, it performs a normal end-of-in- 
terrupt but is then restarted because the 
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Photo 3: The bottom of the motherboard. The square 
metallic grids match up with support posts on the outer case. 


-IRQ4 line is still active. The handler 
then checks each card again and extracts 
the new character from the second card. 

But things can get more complicated. 
Suppose we have a few parallel ports (the 
PS/2 supports bidirectional parallel 
ports) connected to some gadgetry, with 
all the cards sharing -IRQ4 with the 
serial cards. If the serial interrupt han- 
dler finds no serial cards active, it must 
pass control to the parallel handler. This 
way, you can daisy-chain many interrupt 
handlers together, with each one aware 
only of its own existence and that of the 
next one in the chain. The same logic ap- 
plies to software interrupts, which should 
eliminate a good deal of the confusion 
caused by software interrupt handlers 
“swallowing” interrupts and disrupting 
the chain. 

Of course, as more devices share a 
given interrupt line, it takes more time to 
figure out which one is presenting the in- 
terrupts. For critical applications (are 
there ever any noncritical applications?), 
you might want to have only one device 
on an IRQ line. But now you've got the 
flexibility to choose how to solve the 
problem. 


Submitting to Arbitration 

Although the PC AT bus allows other 
cards to take control of the bus lines, it 
isn't easy to havetwo bus masters sharing 
control. The Micro Channel includes a 
set of lines that allows several competing 
devices to share the address, data, and 
control lines without conflict. This pro- 
cess is called bus arbitration. 

Under normal circumstances, the pro- 
cessor will use the Micro Channel for 
memory and I/O accesses without worry- 
ing about other devices. In this case, the 
processor supplies the address values and 
synchronizes the control signals, while 
the devices responding to that address 
may either accept or generate the data 
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Photo 4: The PC AT s hard and floppy disk controller (top) 
versus the Model 50's hard disk controller (bottom). 


value. The processor is called the bus 
master because it supplies the control in- 
formation. The processor must relin- 
quish control of the bus lines when a 
DMA transfer occurs. The DMA control- 
ler supplies both the address and control 
lines, manages the data transfer, and re- 
turns control to the processor when it's 
done. During the transfer, the DMA con- 
troller is a temporary bus master. 

The PS/2 extends this notion by requir- 
ing any device that wants to use the Micro 
Channel to submit to arbitration before 
taking control. Arbitration starts when 
any device activates the -Preempt line 
(see figure 1) to request control from the 
active master. The motherboard includes 
a circuit called the Central Arbitration 
Control Point (CACP), which handles the 
Micro Channel's arbitration functions. 
When -Preempt becomes active, the 
CACP sets the Arb/ -Gnt line to Arb to 
begin a new arbitration cycle. 

Each device that wants control of the 
Micro Channel puts its 4-bit arbitration 
level (essentially a priority) onto the 
ARBO through ARB3 lines. The details 
are a little tricky, but basically all the de- 
vices drive the lines at once and check for 
mismatches between their data and the 
resulting value of the соттоп ARB 
lines. The winning device continues to 
drive the lines, while the losing devices 
disable their drivers. As a result, every- 
one knows who won immediately. The 
CACP then drives Arb/-Gnt to -Gnt to 
allow the winner to take control of the 
Micro Channel. 

Devices that transfer data in bursts, 
like hard disk drives and so forth, can as- 
sert the - Burst line to indicate that they 
will be using the Micro Channel for 
awhile. However, -Preempt overrides 
-Burst, and the CACP will terminate the 
bursting device by starting a new 
Arb/-Gnt cycle. If the bursting device 
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-IRQ 10 
-|RQ 1 1 
-IRQ 12 
Ground 
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Rear of the System Board 


Ground 


P2 
P1 eee ЕЕ? 
PO 

Ground 


Audio Gnd 
Audio 
Ground 
14.3 MHz 
Ground 
A23 
A22 
A21 
Ground 
A20 
A19 
A18 
Ground 
A17 
A16 
A15 
Ground 
A14 
A13 
A12 
Ground 
-IRQ09 |... 1. 


Ground 
-IRQ 05 
-IRQ 06 
-IRQ 07 

Ground 
Reserved 
Reserved 
-ChChk 

Ground 
-Cmd 
ChRadyRtn 
-CD Sfdbk 

Ground 
DO1 
D03 


004 


Ground 
ChReset 
Reserved 
Reserved 

Ground 


Ground 


V10 
У09 
V08 
V07 
V06 
V05 


А 


Ground 


Ground 


Ground 


+5V 


+5V 


+5V 


+12V 


-12V 


~ 12V 


+5V 


+12V 


+5V 


Ground 


+5V 


+12V 


+5V 


EVideo 


-CD Setup 
MADE24 


А11 
А10 
А09 


А08 
А07 
А06 


А05 
А04 
АОЗ 


A02 
A01 
A00 


-ADL 
-Preempt 
-Burst 


ARB 00 
ARB 01 
ARB 02 


ARB 03 
Arb/-Gnt 
-TC 


-50 
-51 
М/-ІО 


CD Сау 
DOO 
002 


005 
006 
007 


-DS 16 Rtn 
-Refresh 


D10 
D11 
D13 


Reserved 
-5ВНЕ 
-CD DS 16 


-IRQ 14 
-IRQ 15 


Figure 1: The pin-outs for the various sections of the Micro Channel. 
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Key 


Abbreviation 


AO to A23 
-ADL 

ARBO to ARB3 
Arb/-Gnt 


Audio 
Audio Gnd 
Blank 


-Burst 


-CD DS 16' 


-CD Sfdbk' 
CD ChRay' 
-CD Setup’ 
-ChChk 


ChRdyRtn 
ChReset 
-CMD 


DO to D15 
DCik 

-DS 16 Rtn 
EDclk 
ESync 


EVideo 

HSync 

-IRQ 3 to 7, 
.9 to 12, 14 15 


М/-О 


MADE 24 


P7-PO 
-Preempt 


-Refresh 
-50,-51 


-5ВНЕ 
-ТС 
VSync 


Full Line Name 


Address bits O to 23 
-Address Decode Latch 
Arhitration Bus O to 3 


Arbjtrate/-Grant (used in 
arbiteating access to bus) 


Audtio sum mode 
Audio Ground 


Usedto blank the output of 
the video DAC 


-Burst (used to signal 
extended use of bus in 
burst mode) 


-Card Data Size 16 
(indicates 16-bit data on 
bus) 


-Card Selected Feedback 
Channel Ready 
-Card Setup 


-Сһаппе! Check (indicates 
serious system error) 


Channel Ready Return 
Channel Reset 


-Command (denotes valid 
data on data bus) 


Data bits О to 15 

Latches P7-PO signals 

-Data Size 16 Return 

Gates DCIk? 

Gates Blank, VSync, 
and HSync? 

Gates P7-P0? 

Horizontal sync 


-Interrupt Request lines 
(used to signal I/O slave's 
need for servicing) 

Memory/-Input/Output 
(distinguishes memory 
from I/O cycle) 

Memory Address Enable 24 
(active if current address 
is in the first 16 
megabytes of the address 
space) 

Pixel address inputs to 
video DAC 

-Preempt (used to request 
use of the bus) 


-Refresh 


Status bits 0 and 1 (define 
the type of bus cycle) 


-System Byte High Enable 
-Terminal Count 
Vertical sync 


1. These are separate, dedicated lines running to each slot. 
2. Sothat a plug-in video board can take control of these signals. 
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doesn’t relinquish control within 7.8 
microseconds (us) of a -Preempt, the 
Micro Channel times out and causes an 
еггог. 

The nonmaskable interrupt (ММІ) is 
assigned an arbitration level higher than 
any programmable device on the Micro 
Channel. This ensuresthat a critical error 
will be recognized, no matter what else is 
going on. Unfortunately, RAM -Refresh 
is still handled on the Micro Channel and 
is assigned a priority even higher than the 
NMI. Thus, DMA transfers will “burp” 
every 15 ps оғ so when -Refresh occurs. 
The technical reference manual notesthat 
about 7 percent of the Micro Channel's 
bandwidth is dedicated to -Refresh. I'd 
be happy to pay more for a RAM control- 
ler to get -Refresh off the Micro Channel 
in exchange for smooth DMA transfers. 
Maybe next time. . .in the PS/3. 


POS and POST 

The PS/2 includes a new feature called 
Programmable Option Select (POS), 
which allows you to set up all configura- 
tion information with software rather 
than with DIP switches or jumpers. In 
fact, the technical reference manual spe- 
cifically prohibits DIP switches and 
jumpers on cards. The Power-On Self 
Test (POST) software initializes the cards 
when the power is turned on, so you're 
assured ofthe right setup every time. You 
can also display which cards are installed 
in which connectors, which ports they're 
configured to use, which interrupts are 
active, and so forth, right on the screen 
without removing the machine's cover. 
Even better, you can change the config- 
uration from the keyboard without having 
to figure out which switch is which. 

The line called -CD Setup (Card Set- 
up) forces the card to a mode where it re- 
sponds to I/O operations at addresses 100 
to 107 hexadecimal, regardless о fits nor- 
mal addressing. There is a separate -CD 
Setup line for each Micro Channel con- 
nector, another for the video hardware, 
and another for the rest of the mother- 
board hardware. Ав you might expect, 
only one of the -CD Setup lines can be 
active at a time, because all the hardware 
responds to I/O at the same addresses 
during setup. 

The POST code first determines what 
hardware is installed and then verifies 
thatitmatches the configuration informa- 
tion stored in CMOS RAM. If everything 
matches, the cards are initialized by writ- 
ing configuration data into their registers. 
If you decide to change the cards, the 
POST code tells you to run the System 
Configuration program to create a new 
configuration file. You can't use the PS/2 
until all the hardware is correctly 
initialized. 


Listing 1: А sample Adapter Definition File (ADF). 


AdapterlId OEEFFh 
AdapterName "IBM Dual Async Adapter" 
NumBytes 1 
NamedItem 
Prompt "Connector 1" 


choice "SERIAL 1" pos[0]2XXXX000Xb іо 03f8h-03ffh int 4 
choice "SERIAL 2" pos[0]=XXXX001Xb io 02f8n-02ffh int 3 
choice "SERIAL. 3" pos[0]2XXXX010Xb io 3220n- 3227h int 3 
choice "SERIAL 4" pos [0] =XXXX011Xb io 3228h- 322fh int 3 
choice "ЅЕВІАІ, 5" pos [0] =XXXX100Xb io 4220n-4227h int 3 
choice "SERIAL 6" роѕ [0] = ХХХХ101УЪ іо 4228h-422fh int 3 
choice "SERIAL 7" pos [0)=ХХХХ110ХЬ іо 5220n-5227h int 3 
choice "SERIAL, 8" pos[0]=XXXX111Xb io 5228h-522fh int 3 


Help 


"This connector on the IBM Dual Asyne Adapter сап be 

assigned to use Serial 1 through Serial 8. Use the 
F5-Previous and the F6=Next keys to change serial port 
assignments if you are in the 'Change configuration! window. 
Conflicting assignments are marked with an asterisk and 


must be changed to use the adapter." 


NamedItem 
Prompt "Connector 2" 


choice "ЅЕВІАІ, 1" pos [0] -1000XXXXb io 03f8n-03ffh int 4 
choice "SERIAI_2" pos[0]21001XXXXb іо 02f8h-O2ffh int 3 
choice "SERIAL 3! pos [0] =1010XXXXb 1o 3220n- 3227h int 3 
choice "SERIAL 4" ров(01-1011ХХХХЬ іо 3228h-322fh int 3 
choice "SERIAL, 5" pos[0]-1100XXXXb іо 4220h-4227h int 3 
choice "SERIAL 6" pos[0]21101XXXXb io 4228n-422fh int 3 
choice "SERIAL. 7" pos [0] 31110XXXXb іо 5220h-5227h int 3 
choice "SERIAL 8" pos [0]=1111ХХХХЬ іо 5228h-522fh int 3 


Help 


"This connector on the IBM Dual Async Adapter can be 
assigned touse Serial 1 through Serial 8. Use the 
F5=Previous and the F6=Next keys to change serial port 
assignments if you аге in the 'Change configuration’ window. 
Conflicting assignments are marked with an asterisk and 


must be changed to use the adapter." 


Both the POST code and the System 
Configuration program read a pair of 
identification (ID) bytes from each card. 
The hexadecimal representation of these 
bytes specifies an Adapter Definition File 
(ADF) on disk that defines all the possi- 
ble setup variations for that card. For ex- 
ample, the ID bytes for the IBM Dual 
Async Adapter card are EE and FF hexa- 
decimal, so the ADF filename is 
@EEFF.ADF. Listing 1 shows the con- 
tents of that file. Note that serial ports 2 
through 8 share -IRQ3. 

Because the system we received didn’t 
have any additional cards installed, we 
couldn’t fiddle around with the System 
Configuration program as much as I 
wanted to, but the principle is excellent. 
For the first time, it’s possible to give on- 
line help to a user trying to resolve con- 
flicts between various cards in the sys- 
tem, and that’s a step in the right 
direction. 

One possible snag: IBM is assigning 
unique IDs only for its own cards. The 
rest of us are on our own, so you can rest 
assured that two companies will intro- 


duce two different cards with the same 
ID. How this will be resolved is up in the 
air, but I’m sure one of the two will have 
to install a jumper block to select the card 
ID. That’s the way it goes. 

I’m quite sure that the automatic con- 
figuration works, because I used it after 
taking the system completely apart. The 
configuration data is stored in a battery- 
backed CMOS RAM on the mother- 
board. The battery is located on the sub- 
chassis just over the speaker. After about 
15 minutes, the data in the CMOS RAM 
evaporates. Of course, I didn't think of 
that when the PS/2 didn't power up cor- 
rectly. I could only imagine how annoyed 
BYTE was going to be when I returned a 
dead loaner. 

Having nothing to lose, I booted up the 
Reference Disk. A utility automatically 
deciphered the error numbers into plain 
English: The CMOS date and time were 
invalid, and the battery was dead. It re- 
minded me that this will happen when- 
ever the battery is dead or freshly in- 
stalled. I reset the date and time and then 

continued 
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let the utility automatically identify the 
hardware. It reloaded the CMOS RAM 
and rebooted the PS/2. Elapsed time: 
under 5 minutes. Whew! 


Opening Night Performance 
It's difficult to decide what to test on a 
machine that's so new you don't even 


have cards that fit the sockets. I decided 
to run some timing exercises to measure 
how well the PS/2 could handle inter- 
rupts. I make no pretensions that these 
are comprehensive tests; the code is cer- 
tainly not optimized. 

The parallel printer ports on the PC AT 
and PS/2 can generate a hardware inter- 


IBM PS/2 Model 50 


Strobe 


TTL. Pulse 
generator 


Parallel 
printer 
port 


Dual-trace 
oscilloscope 


Figure 2: Our interrupt test hardware. We replaced the standard interrupt 

handler for the PS/2’s parallel printer port with a specialized one. We measured the 
interrupt time delays by connecting a dual-trace oscilloscope to both the Ack line 
and an out put-port bit controlled by the interrupt handler. 


Get printer base 
address from BIOS 


Bus load 
requested 
4 


Set up interrupt vector 


Enable printer interrupt 


nable interrupt in 8259 
interrupt controller 


Disable interrupt in 8259 


Disable printer interrupt 


Restore interrupt vector 


Close disk file 


rupt from a pulse on the Ack line. We re- 
placed the standard interrupt handler 
with a specialized one for these tests. An 
oscilloscope connected to the Ack line 
and an output-port bit controlled by the 
interrupt handler allowed us to measure 
the time delays (see figure 2). 

Because the test programs were written 
onthe PC AT, I got some first-hand expe- 
rience with the IBM PS/2 Data Migration 
Facility. The DMF is an adapter that con- 
nects a PC AT (or PC) printer cable to the 
PS/2's printer port. The COPY35 рго- 
gram (on a 5'4-inch disk) sends files 
from the PC AT's disk to RECV35 (on 
3¥%-inch disk), which receives the file 
and stores it on the PS/2's disk. Sounds 
simple enough. 

There was, of course, a slight compli- 
cation. The PS/2's POST decided that 
when the parallel printer port had the 
DMF adapter installed, it wasn't a printer 
port, so it omitted the port address from 
the BIOS data area. Our test programs 
read the port address from that area, as 
all good programs should, rather than 
hardcoding the addresses as constants. 
After a little team discussion, we wrote a 
tiny Debug script to force the right ad- 
dress back into RAM. Mutter. Grumble. 

Figure 3 shows the general outline of 

continued 


Save all registers 
Set DS reg 


Turn strobe bit on 


Check status port 
(clear IRQ) 


Increment data counter 
Turn strobe bit off 
Send EO! to 8259 


Restore all registers 


Return from interrupt 


Figure 3: 7he interrupt test program: За shows a general outline of the main program's operations; 3b contains the functions 
performed by the program's interrupt-handler section, detailed in listing 2. 
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YOU DON’T CHANGE YOUR 
PROGRAMS. FoxBASE + runs 
your dBASE III PLUS appli- 
cations more than 6 times faster 
without changing one line. 
Forget about conversion woes. 
You don't have to do a thing to 
your databases or other dBASE 
files to use FoxBASE +. 

You don't have to bend over 
backward to use FoxBASE +. 


FoxBASE+ 15 a trademark of Fox Software. dBASE 
ІШ PLUS is a trademark ol Ashton-Tate. Clipper is а 
Irademark of Nantucket. Quicksilver is a trademark 
of WordTech Systems Inc. MS is a registered 
trademark of Microsoft Corporation. 
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It’s used in exactly the same, 
familiar, user-friendly way you 
use dBASE III PLUS. As a 
dBASE user you already 
know how to use FoxBASE +. 
FoxBASE + lets you keep 
using the best parts of dBASE 
III PLUS. It's a fully inter- 
active compiler so you can 
still use great features like 
EDIT, BROWSE, etc. 


FoxBASE+ doesn’t make you 
spend hours compiling and 
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FoxBASE+ runs your com- 
piled programs twice as fast 
as Clipper and 3 times faster 
than Quicksilver. 
Best of all, Single-user 
MS-DOS FoxBASE+ costs 
just $395 and Multi-user 
FoxBASE + $595 with a 
money-back guarantee. 
Royalty-free runtime also 
available. 
If you like dBASE III PLUS, 
YOU'LL LOVE FoxBASE + !! 
50 call (419) 874-0162 now for 
the details. After all... 
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Listing 2: The IRQTEST. ASM interrupt handler. 


і--------- 
; The Interrupt Handler! 


; Gets control on interrupt from parallel port LPT1 
; Increments counter and updates port data value 


; This 1s deliberately not optimized... 


assume 
lrq proc far 
sti 
pusha 
push ds 
mov ax,cs 
mov ds , ax 
;--- set processing flag 
mov dx,prtctls 
punt 
in al,dx 
or al,mask stb 
punt 
out dx,al 
j --- check status port 


cs:comseg,ds:comseg,es:nothing,ss:nothing 


allow other interrupts 
80286 save all regs 

. and seg reg 
Set seg reg 


we we we Wwe 


; turn bit on 


; tell the world 


{ required оп Р5/2 to clear interrupt flag 
j if interrupts were shared, we should check irq status bit 


mov dx,prtstat 
in al,dx 


;--- reset hardware and return 
cli 
mov 
punt 
out 18259,81 
рор ds 

popa 

iret 

endp 


al,eoi 


lrq 


mov dx,prtbase 
punt 
in al,dx 
inc al 
punt 
out dx,al 
і--- clear processing flag 
mov dx,prtctls 
punt 
in al,dx 
and al,not mask stb 
punt 
out dx,al 


j--- tick counter so we can see things happen 


; get printer data port 


; get current port data 
; tick the counter 


; Send new value out 


; turn bib off 


; reset interrupt controller 


; restore seg reg 
; 80286 restore all regs 


a —— REÀ€——————————————————1——— —ÁJ À—— HJ") СҢ 


the test program, and listing 2 shows the 
interrupt-handler section. The program 
assumes that it'S running on an 80286, 
but it will run unchanged on either a PC 
AT or a PS/2 system. We needed some in- 
teresting tricks to use thenew level-sensi- 
tive interrupt hardware. For example, the 
interrupt handler reads the printer-status 
port. If several cards are sharing the 
hardware-interrupt line, there is a test to 
make sure that the printer port caused the 
interrupt. If you don't read the status 
port, the hardware won't reset the inter- 


rupt-pending bit, and the PS/2 will hang 
in a tight loop, responding to a stuck in- 
terrupt. It's easy to spoton the scope, but 
the technical reference manual makes no 
mention of that requirement. 


Time Trials 

First, we measured interrupt-response 
time (see figure 4) with a minimal system 
load. The PS/2's timings (see photo 5) 
registered a minimum of a 15-us delay 
from the rising edge of the Ack line to the 
first interrupt-response output. The PC 


AT weighed in at about 20 д$ (see photo 
6). The 10-MHz Model 50 runs about 25 
percent faster than an 8-MHz AT—sim- 
ply the ratio of the clock frequencies. 

The PS/2's printer port produces 
much cleaner pulses than the РС АТ”. 
Although the specifications say that both 
ports use the same pull-up resistor, it 
must be that the PS/2 has an active pull- 
up, the monochrome card on our test PC 
AT had somé problems, or the difference 
is the result of the PS/2's better shielding 
and busing. 

If the processors are busy with a non- 
interruptible task when the interrupt is 
presented, you get a variation in response 
times. For example, the hardware-timer 
interrupt occurs 18.2 times per second 
and can't be interrupted by the lower-pri- 
ority printer interrupt. The DOS call I 
used to check for a key press might also 
disable interrupts occasionally. 

The longest delay on the PS/2 was 
about 60 us, compared to the PC AT's 80 
ps. Again, these are roughly proportional 
to the clock ratio, so I wasn't surprised. 
Some of the interrupts are lengthened be- 
cause a timer interrupt occurs while they 
are active. There was no easy way to mea- 
sure the increased time, but it seemed to 
be roughly 10 to 20 ps. 

I wanted to measure the effect of the 
new Micro Channel arbitration on the in- 
terrupt-response time, so we added a 
DOS call to read a disk file while the in- 
terrupts were active. Listing 3 shows the 
main loop. When the bus load is not zero, 
the DOS calls are assembled. Each read 
pulls in 10,000 bytes of data from the 
file. For the sake of simplicity, we used 
COMMAND.COM as the test file. The 
latency remains about 60 ys, but the lon- 
gest delay grew to over 300 us. You can 
stretch the interrupt to more than 200 ys 
with Micro Channel operations that have 
a higher priority. 

What's going on is that the printer-port 
interrupt is nowcontending with the disk- 
controller data transfers. It appears that 
the controller is using a DMA transfer 
with a higher priority than the printer- 
port interrupt. The delays and stretched 
interrupts are due to that arbitration. 

For comparison, if you run the same 
program on the PC AT, there is absolute- 
ly no interference from the disk. A quick 
check of the PC AT BIOS listing will tell 
you that the PC AT doesn't use DMA for 
the hard disk; it uses a program loop to 
transfer sectors from the controller card 
to RAM. And those transfer loops are 
interruptible by the printer port. 
Surprised? 


More Value Than Aggravation 
IBM is preparing for a multitasking 
operating system (the long-awaited 
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Listing 3: The IRQTEST.ASM main test loop. 


j--- Stall іп this loop until a key is pressed 
j Interrupts are presumably bla2ing away... 
j Bus load is produced by repeated disk reads 


mov 


dx,offset runmsg 


; get to start of file 


; full read? 


; no wait on keyboard test 
3 get char, if any ready 

; no char => Z flag set 

; exit to cleanup code 

; incase of disk errors 


doscall showstr 
keywait label near 

IF busload 

mov bx,handle 

mov 81,0 

mov сх,0 

mov dx,0 

doscall seek 

je oops 

mov bx, handle 

mov cx, readlen 

mov dx,offset filebuff 

doscall read 

Je oops 

cmp ах,ох 

Јпе oops 

ENDIF 

mov dl, OFFH 

doscall dircons 

1? keywait 

jmp cleanup 
oops label near 

mov dx,offset errmsg3 

doscall showstr 


Pulse 


period 


Pulse 


generator | | | | | | 
output 


PS/2 | | | | 
strobe 


signal 


interrupt response time 


Interrupt-handler duration 


Figure 4: The interrupt timings. The delay equates to the interrupt-response time, 
or the length of time between presenting the interrupt and the response of the 


interrupt handler. 


OS/2), so many of the decisions in the 
BIOS are made on that basis. Using 
ОМА to transfer the data lets the new 
hardware arbitrate on a cycle-by-cycle 
basis between contending Micro Channel 
users. It’s your job to match the hardware 
and BIOS functions to the task at hand. 
Make sure that you measure the system 
under real-life conditions to avoid 
surprises. 

If all you’re doing is running spread- 
sheets, there are cheaper ways to get 25 


percent more speed than buying a PS/2 
machine. But if you’re building systems 
that get down to the bare metal, the Micro 
Channel will make your life a lot easier. 
One complication is that the BIOS list- 
ings aren't around to bail you out of tight 
spots. You have to depend on the pub- 
lished interfaces. Time will tell if all the 
critical details show up in the manuals. 
Only IBM could introduce a new PC 
system with an incompatible bus, differ- 
continued 
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80287-3 5 MHz ................ 
For the IBM PC AT and 286 compatibles 


80287-6 6 MHz ................ 
For the 8 MHz AT and compatibles 


80287-88 MHz ................ $259 
For the 8 MHz 80286 accelerator cards and 
Compaq 386 


80287-10 10 MHz ............. 
80387-16 16 MHz ............. 
INTEL INBOARD............. 

АІ MicroWay 80875 include a one year warranty, 
complete MicroWay Test Program and installation 
instructions. 

64K DRAM 150ns .............. 
256K DRAM 150п5............. 
PC-PAL Programmer ......... 


287Turbo" - 10/12 
Boost your 80287 speed with 287 Turbo 
and AT speed with 287TurboPlus. 
10096 software compatible. See our full 
color ad on page 116 for details. 
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PC Magazine "Editor's Choice" 


8087 SOFTWARE 
MICROSOFT QUICK BASIC ........ 
87BASIC COMPILER PATCH ...... 
B7BASIC/INLINE ................. 
87MACRO/DEBUG .............. $ 


RM ҒОНТВАМ................... 
LAHEY FORTRAN F77L .......... 
GRAFMATIC Graphics ............ 
MS or LATTICE С................ 

STSC APLWPLUS/PC ............ 
STSC STATGRAPHICS ........... 


Call tor technical information 
and our complete catalog. 


a 
Micro P.O. Box 79 
Kingston, Mass. 
IN a 02364 USA 
Y (617) 746-7341 
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Photo 6: An oscilloscope shot of a simple interrupt response on the PC AT. 


ent video adapters and displays, yet an- 
other keyboard interface, and a pair of in- 
compatible floppy disk formats and still 
call it PC-compatible. Anyone else trying 
to pull this off would suffer The Death of 
10,000 Paper Cuts in the published re- 
views. But the IBM people define what 
they mean by PC-compatible, so they can 
get away with it as long as the product 
supplies more value than aggravation. 
The PCjr, Portable PC, and PC Convert- 
ible didn't, but the PS/2 does. IBM 
doesn't have to apologize for this one. 


I’m most impressed with the level of 
care and attention that's gone into defin- 
ing and specifying the requirements for 
new Micro Channel cards and programs. 
The Micro Channel allows simple, auto- 
mated device setup, has the potential to 
support intelligent I/O subsystems, and 
has room for growth. The PS/2 looks 
good, and I'm looking forward to some 
interesting projects with it. M 


Special thanks to Ed Nisley for his col- 
laboration on this article. 
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Trademarks: ATI, EGA WONDER- ATI Technologies Inc., IBM - Intemationat Business Machines Inc., Compaq -Сотргц Computer Corp.. MultiSync- NEC Home Electronics Ine.. 
Windows- Microsofl inc., GEM- Digital Researcliinc., 1-2-3, Symphony ~ Lotus Development 
Corp. Ventura Pubtisher- Xerox Corp., PageMaker - Aldus Corp.. SmaTerm -Persolline,. VTerm -Coeiticient Systems Corp., AutoCAO- Autudesk Inc., Hercules - Hercules Computer Technology. 


(1) AnySoftware, Алу Monilor, ишь IBM digitá!monitors, graphics, standards. 

(2) 332columnsnat available on25kH 

3) , Hercules software Med dvi: atertacing of RGB and Composite monitors, Flickering etfector interlacing reduced with anti-glare screen filter. All other modes are non-Interiaced. 
(8) Via aptionalCompad Expansion Module -Suggestedlistprice- 599. 

(5) RunsVGA Modes 11 А (2 on Hullisync Montors. 


пу Software. Any Monitor. Any Time. 


NO OTHER CARD 
HAS THESE FEATURES! 


Now. EGA WONDER displays VGA 
on multi-sync monitors. 


Without switching or having to take the system 
apart, without having to use specific monitors 
for specific programs, the EGA WONDER, with 
SoftSense Automatic Mode Switching, upgrades 
the ЕСА standard and maintains downward 
compatibility to older standards on any monitor. 


EGA WONDER now runs the new IBM VGA" 
graphics standard plus 800x560, 752x410 

and 640x480 high resolution text and graphics on 
MultiSync type monitors and 752x410 resolution on 
25kHz 400 line monitors providing a WYSIWYG 
display forpopular desktop publishing software such as 
PageMaker and Ventura Publisher. With high resolu- 
tion driverstoenhance Windows, AutoCAD, GEM, 1-2-3 
and Symphony, EGA WONDER displays desktop 
publishing, computer aided design, spreadsheets and 
icon operating environments with up to twice the 
normal resolution of ЕСА on MultiSync monitors. 


EGA WONDER's expanded 132 column capability 
allows Lotus users to display a year-at-a-glance of 
information on 1-2-3 andSymphony spreadsheets. 
Connectivity support to mini and mainframe 
computers is provided because ЕСА WONDER 

runs SmarTerm and VTerm in 132 columns. Word 
processing in 132 columns is fully supported on 
WordStar and WordPerfect. 

EGA WONDER supports 800x560, 752x410 and 
640x480 modes on MultiSync monitors, 752x410 on 
25kHz 400 line monitorsand EGA, CGA, MDA, Hercules 
and 132 column modes on MultiSync, EGA, 400 line 
25kHz?, RGB3, TTL Monochrome, Composite3, Com- 
paq Portable* and IBM PC Portable monitors. 


EGA WONDER represents a new beginning for 
users of IBM PC/XT/AT, IBM Series 2 Model 30, or 
compatible computers and is now available from 
all major computer stores. Call us today at 

(416) 756-0711 for more information. 


ATI Technologies Inc. 
3761 Victoria Park Ave., 
Scarborough, Ontario, Canada MLW 352 
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. Get anew handle on 
your business with SBT. 


Now you can handle up to 254 users, all 
working in the same data files, with the SBT 
MultiNet Database Accounting Library. The 
accounting software written in dBASE III PLUS. 

So whether your business is large or small, 
you can grow to the limits of the most advanced 
PC networks available. | 

When you want that special report, or your 
business needs something we didn't think of, 
you can quickly and easily modify our programs 
to meet your needs exactly (because our dBASE 
source code is included absolutely free). 

And if you don't have time to make the 
changes yourself, there's a nearby consultant 
who can make them for you. 

So if your company has two users or two 
hundred and fifty, you can add customers, update 
records, and have as many people enter orders 
as it takes to keep your business growing. 

Isn't it nice to know there's software 
you can't outgrow? The SBT MultiNet Database 
Accounting Library. 

Now you сап get a new handle on your business. 


Call today for our demo disk and brochure. 


THE SBT DATABASE ACCOUNTING LIBRARY. 


Time & Billing $395 
Sales Order Processing $295 
Billing/Inventory Control $295 
Accounts Receivable $100 
Purchase Order $295 
Accounts Payable $395 
Payroll/Labor $395 
General Ledger/Finance $395 
Asset/Depreciation $295 
Project/Job Accounting $395 
Tenant/Unit Management $395 
dMaterials Material Requirements $395 
dMenu/Backup Menu/Backup $ 65 
MultiNet versions $200 additional per module 


dProfessional 
dOrders 
dInvoice 
dStatements 
dPurchase 
dPayables 
dPayroll 
dLedger 
dAssets 
dProject 
dProperty 


Call today for the name of the SBT consultant 
in your area. 


One Harbor Drive 
Sausalito, CA 94965 (415) 331-9900 
Telex 9102404708 


ж Compiled versions also available. dBASE Ill and dBASE || are registered trademarks of Ashton-Tate, Inc. Copyright 1986, SBT Corporation. 
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| THE NEW GENERATION 
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Head to Head 


The ІВМ PS/2 Model 80 and the Apple Macintosh 11 


ast month, we began to 
examine the newest gen- 
eration of personal com- 
puters built around the 
| Intel 80386 and the Mo- 
torola 68020 CPUs. In "High-Tech 
Horsepower" (July BYTE), we com- 
pared the relative performances of the 
Compaq Deskpro 386 and the Macintosh 
SE boosted by General Computer's 
HyperCharger board. 

This month, we look at the IBM Per- 
sonal System/2 Model 80 and the Macin- 
tosh II. We benchmarked the Mac II at 
BYTE on a machine loaned to us by 
Apple for review. (Further information 
on the Mac II is available in our product 
preview, “Тһе Apple Macintosh II," 
April BYTE.) To get our results on 
IBM's machine, we traveled to Boca 
Raton, Florida, soon after the PS/2 line 
was announced. We tested a Model 80 
that IBM makes available to software de- 
velopers who want to run software-com- 
patibility tests on announced machines 
that are not yet shipping. But first, let's 
look at the technology used by IBM in 
building this 80386-based machine. 


IBM's New Technology 
The Model 80 comes in a floor-standing 
cabinet similar to that of the Model 60 
(see the text box accompanying our re- 
view, “Тһе IBM PS/2 Model 50," July). 
The bottom of the Model 80's mother- 
board (planar board in “Bluespeak’’) 
contains the Intel 80386 and optional 
80387 plus five 16-bit and three 32-bit 
connectors for the Micro Channel bus. 
The hard disk (fixed disk in Bluespeak) 
controller board occupies one of the 16- 
bit slots; another slot features a VGA 
( Video Graphics Array) extension. 

The Model 80's 32-bit version of the 
Micro Channel is designed for memory 
expansion and for building multiproces- 


sor machines on a Model 80 platform. 
The 32-bit Micro Channel offers in- 
creased speed on memory-to-processor 
data transfers—over and above the speed 
increases expected from using a 32-bit 
data path—due to the matched memory 
cycle. This bus-transfer protocol uses 
three additional control bits to tell the 32- 
bit Micro Channel to make a complete 
data transfer in 187.5 nanoseconds, a 
one-wait-state transfer on a 16-MHz 
80386. This contrasts with a 250-ns data- 
transfer period, called the basic transfer 
cycle, which is the default on the 32-bit 
Micro Channel. (By comparison, the 
transfer-cycle time on the 16-bit Micro 
Channel used on the PS/2 Models 50 and 
60 15 312.5 ns.) 

Lining up data on double-word bound- 
aries increases performance on the 32-bit 
Micro Channel. However, peripheral I/O 
is limited by design to a 16-bit data path 
and thus its performance remains the 
same regardless of Micro Channel width. 
The Model 80 uses relative block ad- 
dressing for disk I/O. Since MS-DOS 
uses physical block addressing, the de- 
vice drivers convert physical addresses to 
relative addresses for the ESDI (en- 
hanced small device interface) hard disk 
controller. 

The Model 80 comes in three versions: 
the 16-MHz Models 80-041 and 80-071, 
both of which use 512K-bit by 1-bit mem- 
ory chips, and the 20-MHz Model 80- 
111, which uses 1-megabit by 1-bit chips; 
both sizes have an 80-ns access time. The 
difference between their capacities allows 
room for 2 megabytes of memory 
daughterboards on the 80-041 and 80- 
071 motherboards and 4 megabytes on 
the 80-111. Memory expansion boards 
can meet any additional memory require- 
ments. The difference between the 80- 
041 and the 80-071 lies in their hard disk 
capacity: The 80-041 includes a 44- 


megabyte hard disk, while the 80-071's 
has 70 megabytes. The hard disk on the 
80-111 has a capacity of 115 megabytes. 

There is a high level of BIOS compati- 
bility with the IBM PC with two distinct 
exceptions. First, programs dependent on 
a set execution time will not run due to 
the increased processor speed. Second, 
programs that address the top 1K of the 
640K bytes of memory normally avail- 
able to MS-DOS will not run properly. 
This 1024 bytes is used by a larger BIOS, 
which contains extensions to aid in the 
creation of a multitasking environment. 
However, the vast majority of software 
written for the PC should execute 
normally. 


Coming Before the Bench 

We ran the PS/2 Model 80 benchmarks 
on an 80-071 machine with two 70-mega- 
byte drives, a 1-megabyte cache, 1 mega- 
byte of RAM, and a 16-MHz Intel 80387. 
The protected-mode tests were run with 
the Phar Lap RUN386 program, a utility 
that puts the 80386 into protected mode. 
The Model 80 consistently hung at the 
completion of this program's run, possi- 
bly due to a problem with interrupt mask- 
ing. The benchmark results are shown in 
table 1 opposite those of the Compaq 
Deskpro 386 and the IBM PC AT. 

The Deskpro 386 executes the Fibo- 
nacci and Sieve benchmarks faster than 
the Model 80—most likely due to the 
Deskpro's use of static RAM. While both 
machines use one wait state for proces- 
sor-to-memory accesses, the Model 80 

continued 
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UNIVERSAL 
(E)PROM/PLD 


MULTIPROGRAMMER™ 


Віт єк 
an advanced modular e concept with 
support for over 1200 Devices. Gradual- 
ly, or all at once, you can build a full 
Universal MultiProgramming site to pro- 
gram EPROM/EEPROMs, PLD/ 
EPLD/GALs, PROMs and MICROs. 


[В| ТЕК! MultiProgrammers'" 
offer User Friendly Operation, High Quali- 
ty, Reliability, and are backed by Dedicated 
Customer Service, and Unlimited Product 
Support. Full One Year WARRANTY, 
and FREE SOFTWARE updates. All 
Produ БУТЕН ^ USA Made. 


CREB] system 125 is the first 


m- MultiProgrammer™ (for both 
the Engineering Laboratory and Produc- 
tion Environments) available at affordable 


= Tira aun $125 | —- 


Model Shown: $125-GL with LogiCel 


THREE PROGRAMMERS IN ONE: 

Т GANG EPROM MultiProgram- 
mer": Programs MOS/CMOS/ 
HMOS EPROM/EEPROMs from RAM 
(standard 256K BYTES, 2048 K Bits) 


or from Master Device. 


.SET EPROM MultiProgrammer ": 
16, 32 and optional 64-Bit Words. 
.UNIVERSAL Multiprogrammer”™: 
(Optional) Logic Array Devices, Bipolar 
PROMs, 40 pin Micros, 3 Voltage 
Devices, & EPROM Emulation. 


STANDARD FEATURES 

INCLUDE: 

€ Stand Alone Operation (includes DATA 
EDITing). 

ө 32 Character Alpha/Numeric LCD 

e RS232 Interface for Terminal Mode 

® Parallel Printer Port 

ө [BM PC Software Driver available, 


800-523-1565 

In FL: (305) 994-3520 

FAX: (305) 994-3615 

Telex: 4998369 BYTEK 

New CA Sales Office: (415) 487-4694 


BYTEK offers a variety of products from 
low cost Dedicated Device Programmers, 
to Universal MultiProgrammer™ Models. 


UV Erasers from $47. 


WRITER: Low Cost Dedicated ЕРКОМ 
Programmers from 


6125 GANG М/НІТЕН: $695 
Gang/Set EPROM Duplicator 


$125-LADS: $995 
Logic Array Development System 


SYSTEMS DIVISION 


INSTRUMENT 
1021 S. Rogers Circle 
Boca Raton, FL 33431 


The «1 CHOICE in Programming Equipment 
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Table 1: Benchmark results for the Intel 80х86 machines. 


IBM PC AT | 


IBM PS/2 Compaq 

Model 80 Deskpro 386 with FPU | 
CPU 16-MHz 80386 16-MHz 80386 8-MHz 80286 
FPU 16-MHz 80387 8-MHz 80287 8-MHz 80287 | 
Fibonacci 57.40 53.10 120.96 | 
Float 0.48 4.41 9.70 | 
Sieve 6.46 5.98 25.29 | 
Sort 9.47 9.67 45.73 
Savage 19.20 35.10 38.28 
Dhrystones per second 3125.00 3707.00 1748.90 | 


Table 2: Benchmark results for the Motorola 680х0 machines. 


Mac II 
CPU 15.67-MHz 68020 
FPU 15.67-MHz 68881 
Fibonacci 83.70 
Float 2.70 
Sieve 16.70 
Sort 22.40 
Savage 5.40 
Dhrystones per second 2083.00 


must refresh its RAM every 125 ns while 
the static RAM of the Deskpro 386 re- 
quires no memory refresh. 

On the other hand, the 16-MHz 80387 
in the Model 80 dramatically improves its 
execution of the Float and Savage float- 
ing-point benchmarks over the Deskpro 
386's 80287 running at 8 MHz—very un- 
derstandable. Megahertz alone can ex- 
plain part of the difference. 

More difficult to explain, however, is 
the significant difference between the two 
Dhrystone benchmarks. Both computers 
use the same Intel 80386 CPU, and both 
run it at 16 MHz, but the Compaq Desk- 
pro 386 appears to get more out of 1t—18 
percent more. 

The Mac II on which we executed our 
benchmarks had a 40-megabyte hard disk 
and 1 megabyte of RAM. We did not re- 
compile our tests on the Mac II. Instead, 
we used the executable code produced by 
the Mac SE; it ran without a hitch. The 
benchmark results are shown in table 2 
opposite those of the Mac SE with Hyper- 
Charger and the Mac SE. 

The Mac II is actually slower on the 
calculation-intensive, array-manipula- 
tion benchmarks (Fibonacci, Sieve, and 
Sort) than the Mac SE with Hyper- 
Charger. On the other hand, the Mac II's 
15.67-MHz 68881 provides a great im- 


Mac SE with 
HyperCharger 


15.67-MHz 68020 
7.83-MHz 68881 


MacSE 


7.83-MHz 68000 | 
7.83-MHz 68881 | 
| 


71.60 264.00 

4.16 229.98 
14.94 64.70 | 

19.82 111.30 
8.78 1884.30 | 
2114.00 574.00 | 


provement over the Mac SE with Hyper- 
Charger's 7.83-MHz 68881 in floating- 
point operations (the Float and Savage 
benchmarks). The reason, again, is 
largely megahertz. The difference be- 
tween the 68020 processors in the Dhrys- 
tone benchmark is negligible. 

And the Mac II versus the Model 80? 
On these tests, the Model 80 outper- 
formed the Mac II with one exception: the 
Savage benchmark, which tests floating- 
point transcendentals. This benchmark is 
particularly useful for testing numeric- 
coprocessor boards. While both the 
80387 and the 68881 have on-board tran- 
scendentals, either the functions tested by 
the Savage benchmark work better on the 
68881, or the benchmark is coded more 
efficiently for the Mac II. 

In effect, you can make the same infer- 
ence for the other benchmarks as well: 
Either the functions we tested work better 
on the Model 80, or the benchmarks are 
coded more efficiently for it. Please 
understand that these benchmarks have 
not been intentionally optimized for indi- 
vidual CPUs or FPUs. You can make 
comparisons, but they cannot be as clear 
cut as you might like. All we can say, 
with honesty, is that on these tests, the 
Personal System/2 Model 80 outdis- 
tanced the Mac П. M 


1982 
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Introducing WordStar" 
Professional Release 4. 


You remember when we first came 
out with WordStar. From day one it 
became, as some described it, a classic. 
Over one and a half million of you 
snapped it up. 

But that was then and this is now. 

And now there's a new WordStar. 
WordStar Professional Release 4 for 
the IBM PC and compatibles. With 
the same familiar command sequence 
and file format you've grown to love. 
Yet with all the improvements you've 
been asking for. 

You're going to have a field day. 


With over 125 new features, 
it's like a wish list come true. 


Imagine, a WordStar Professional 
with,increased speed, undo, keyboard 
macros, Word Finder" Thesaurus, 
line/box drawing, improved printer 
support, multi-line headers and footers, 
and onscreen boldface/underlining, 

Catch your breath. We're not done. 
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| Total 


— —WORDSTAR — 
— — PROFESSIONAL - 


— MEC Lb Pee - Г Аир Ин d ТЫН ні: 


Personal System/2 is atrademarko[iBM Corp. 


There's also 14 function math, sub- 
directory support, go to page, and an 
improved spelling correction and Mail- 
Merge. Theres even an optional 40 
function key interface. Not to mention 
over 100 other enhancements. 


Release 4. We've even included an 


There's even more good news. If 
you already own WordStar or Word- 
Star Professional, $89 and your pre- 
sent serial number let you update to 


order form below. It's our way of intro- 


Andir t ] ducing a new dedication to our cus- 
мы 5 Бор сор E tomers. It’s our way of saying there's 
in the know talking. a new MicroPro. 
People like Michael J. Miller of WordStar Pro- 
InfoWorld* who described WordStar fessional Release 4. p ü 
Professional Release 4 as "faster than Let's hear it for 
ever" and *good enough to cause a new beginnings. MicroPro. 


WordStar revival? *February 16, 1987 issue. 


ORDER YOUR UPDATE NOW! Complete the information below and, along with your check or 
money order, mail to: MicroPro, Order Update Department, PO. Box 7079,San Rafael, СА 94901-0079. 
Or call us toll freeat 800-227-5609 or 800-343-3000 Ext. 655 to order. Allow 3-4 weeks for delivery. 


Customer Name 


| 

| 

| Company Name 
| Address 

| 

| 

| 


Telephone £ } 
City State Zip 
Indicate: 51% disk format 3У disk format 


WordStar Serial # or include title page of your WordStar Reference Manual. 
Release¢ . $8900 , 
| Tax* 

| Shipping/Handling $5.00 *Only states shown require sales tax: CA, GA, IL, МА, 
NIOH.TX.and VA. 
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For your PC, XT, AT 
or compatible. 


ENISRCLME-286" 
The Fastest PC Accelerator! 


FastCACHE-286 is the fastest 

half card accelerator ever built. ft 

is also the first to have an on-board 
8088 socket, built-in high-speed 80287 
Clock, and software controlled slow and 

fast 80286 modes. FastCACHE-286 acceler- 
ates the IBM PC, XT and compatibles. It can be 
purchased in either a 9 or 12 MHz version starting 
at $399 (9 MHz). The card combines the best features of our 
286 TurboCACHE™ (PC Magazine "Editor's Choice") with 
the ability to run asynchronously. This frees it from the 7.2 
MHz frequency barrier of synchronous cache cards and 
enables the board to run on dual-speed motherboards and 
PCs such as the Zenith 158 or the Leading Edge Model О! 
The board includes MicroWay's DCache software and is 
compatible with all PC software and EMS, EEMS, and 
EGA. 


Sieve Shuttte 
SI MSC (sec) Regen (sec) 


PC 10 588 100 (12) 


9 MHz FastCACHE-286 71 132 28(7) $399 
12 MHz FasICACHE-286 103 93 22(6% $599 


“Тітес in parentheses are with ал 8087 or 80287. 


2B87TurboPLUS" 
Speeds Up your 80287 

and your 80286! 

287 lurboPLUS adds a new 
feature to PC Magazine Editor's 
Choice - 287Turbo. 287 Turbo 
increases 80287 speed from the 4 MHz used by IBM to 10 
or 12 MHz. It has become an industry standard used in the 
AT, clones and the 386 Deskpro. 287 TurboPLUS lets a user 
control the 80286 clock speed of the AT motherboard. 
Typical ATs will run up to 9 or 10 MHz. When used with 100 
nsec DRAM and an optional high speed 802806 it is possible 
toget 11 MHz speed from an AT. 287 TurboPLUS includes a 
100r 12 MHz tested 80287, 80287 diagnostic software and 
easily installs in your 80287 socket 


SLow 


MICROWAY ... Respected throughout the industry for high quality engineering, service and technical support. 
Dealer, VAR, university and corporate inquiries are welcome. 


The World Leader in 8087 Support 


РО. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 
32 High St., Kingston-Upon-Thames, England, 01-541-5466 


FastCACHE-2960, 287 Tuto, 287 TurbaPL US and 286 ТИЗОСАСНЕ aro trademarks of MaeroWay, ez MicnoWay 15 а registered trademark ol Microway, Inc. 
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CIARCIA'S CIRCUIT CELLAR 


Steve Ciarcia 


Part 2: Colorization 


Using the ImageWise 
Video Digitizer 


Take digitized black-and-white images and convert them to color 


Presuming that you aren't 
tired of Image Wise and the 
subject of video processing 
yet, I thought Га stick in 
one more video project be- 
fore I go on to other mat- 
ters. Actually, I have probably picked a 
subject that you might know something 
about. The coloring of black-and-white 
motion pictures has been the subject of 
many heated debates in the entertainment 
industry. Movies like The Maltese Fal- 
con, Yankee Doodle Dandy, and Captain 
Blood have been converted from their 
original black-and-white state to color 
using sophisticated computer-controlled 
hardware. Using computers to color these 
films has caused a great deal of discus- 
sion about the economic, aesthetic, and 
even the moral implications of modifying 
what many call works of art. 

While colorization of movies is contro- 
versial, the technical aspects of the pro- 
cess are just another form of video pro- 
cessing and a continuation of the materi- 
als we discussed last month. With the 
help of your personal computer and the 
ImageWise video digitizer, you can ex- 
periment with colorization and form your 
own opinion. 

This month, I will describe the soft- 
ware and techniques you need to add 
color to the black-and-white images cap- 
tured with ImageWise. But before we 
start, let's look at the techniques Holly- 
wood uses to color black-and-white mo- 
tion pictures. 


How Hollywood Does It 

Converting a black-and-white film to 
color is a complex job that requires the 
talents of many people—one firm has al- 
most 200 people working three shifts a 
day, seven days a week. Апа even with 
that many people involved, it takes about 
four months to color a full-length movie. 


Besides being labor-intensive, coloring a 
film is also expensive, with the current 
cost being about $3000 per minute of fin- 
ished product. А two-hour movie costs 
almost $400,000 to color. While this is 
not cheap, it is a bargain compared to the 
cost of making a new film. 

. First, they make a print from the origi- 
nal film's black-and-white negative and 
then transfer it to videotape. This video- 
tape is the copy they use for all work; the 
original film is not modified. Incidental- 
ly, the coloring process may help pre- 
serve the original picture, since old mov- 
ies used nitrate film that deteriorates with 
age. The new print made for transfer to 
videotape is made using modern film 
stock that will be around long after the 
original has disintegrated. 

After they transfer the film to video- 
tape, the difficult task of determining 
what colors were used in the original film 
begins. They talk to members of the 
movie's cast and crew and search librar- 
ies and studio archives for color photos 
and set descriptions taken during the 
original production. The movie is also 
viewed to see if known objects appear in 
it: famous paintings, landmarks, and 
other recognizable objects. If the true 
color of an object cannot be determined, 
an art director will select suitable colors. 

At the same time they are determining 
the proper colors for the film, a shot-by- 
shot breakdown of the entire movie is 
done, with a code number assigned to 
each scene. The significant characters 
and elements of these scenes are noted, 
and the lists are given to the coloring 
staff, along with the colors that are to be 
used. It is important thatthe continuity of 
these lists be accurate, since many people 
will be working on the film. A mistake 
can result in one group painting a car 
black and another group painting the 
same car (in a different scene) red. If 
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these scenes are next to each other in the 
final film, the audience will wonder 
where the red car came from. 

After they have determined all the 
colors and generated the continuity lists, 
it is time to begin adding color to the 
movie. À colorist will watch the film 
scene by scene in black and white and 
electronically add color to the picture 


using six colors: black, red, blue, pink, 


yellow, and white. These colors do not 
represent the actual colors that will be 
used but are used as indicators of light 
levels. Black and red represent the dark- 
est levels of the picture, white and yellow 
the lightest. 

The colorist breaks the picture down 
into individual areas or layers. Àn exam- 
ple is a shot of a hand on a desk. If the 
hand will be moving around the top of the 
desk, the colorist draws a mask around 
the hand to isolate it from the desk. The 
desk is then' colored, using any colors 
from the entire spectrum of an electronic 
palette. Since the colorist colors the en- 
tire desk, even areas "beneath" the hand, 
when the hand moves, the portion of the 
desk that was under the hand will already 
be colored. Next, the colorist applies 
fleshtones to the hand. As the hand 
moves from frame to frame ofthe film, a 
computer will remember what colors 
were used and will follow the hand with 
fleshtones as it moves. 

The colorization process uses a combi- 
nation of layering and assigning colors to 

continued 


Steve Ciarcia (pronounced "see-ARE- 
зее-аһ”) is an electronics engineer and 
computer consultant with experience in 
process control, digital design, nuclear 
instrumentation, and product develop- 
ment. The author of several books on 
electronics, he can be reached at Р.О. 
Box 582, Glastonbur y, CT 06033. 
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CIRCUIT CELLAR 


| discovered that the 
coloring companies are 
using IBM PC ATs and 
Apple Macintoshes. 


gray levels. Coloring done only by as- 
signing colors to gray levels in each frame 
does not achieve the quality you have 
come to recognize as a professionally 
colorized film, but it does offer a starting 
point. (Since layering is extremely soft- 
ware-intensive and beyond our ability to 
duplicate here, our experiment with co- 
lorizing images will use only gray levels. 
The limitations ofthis coloring technique 
will be obvious, but the process is still 
instructive.) 

After all the layers for a scene are 
colored and the first and last frames of a 
shot are completed, the colorist will se- 
lect key frames that have large changes or 
new objects in them. The next step is to 
reposition the old masks and add masks 
for new objects as required. This is nec- 
essary when an object that was on the top 
layer (the hand) moves behind a new ob- 
ject (like a lamp). The colorist will also 
make any changes to the previously se- 
lected colors to allow for shadows and 
lighting changes. Finally, after all colors 
are selected and the masks are deter- 
mined, a computer automatically colors 
all frames in the scene with the selected 
colors. 2 

The colorist repeats this process for 
every scene in the film. The finished 
color scenes are then edited back together 
in the proper sequence. The movie is then 
reviewed for proper color balance and 
continuity. If everything checks out, the 
company returns the finished product to 
the owner for distribution. 

When I started researching this article, 
I thought that the coloring process was 
probably being done with a bunch of Cray 
supercomputers. But after some re- 
search, I discovered that the coloring 
companies are using IBM PC ATs and 
Apple Macintoshes running custom soft- 
ware and connected to custom video 
hardware. I thought, “If they can do it 
with micros, it can't be too difficult, 
right?" Well, the key components of the 
coloring system are the custom software 
and hardware. And since at least one 
company has $20 million invested in its 
custom coloring hardware, trying to du- 
plicate its system might be a little beyond 
the Circuit Cellar budget for this month. 

However, even though it isn't practical 
for us to duplicate that company's equip- 
ment, we have built and tested some of 
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the key ingredients in the past three 
months. I thought we'd apply a little jour- 
nalistic license and try to use the equip- 
ment we already own. We'll just have to 
interpret the results in the proper frame of 
mind. 


Setting Up 

My colorization system consisted of an 
IBM PC with one serial port, a Genoa 
Systems EGA video board, an NEC 
MultiSync monitor, and the ImageWise 
digitizer/transmitter, with a camera pro- 
viding a picture source (it could be a 
VCR, TV signal, or any such thing). The 
Genoa Systems EGA is а half-size board 
that supports IBM and Hercules mono- 
chrome, IBM Color Graphics Adapter 
(CGA), and IBM Enhanced Graphics 
Adapter (EGA) video modes. 

As you'll see, we face some obvious 
limitations using EGA. You might won- 
der why I did not use PGA, УСА, or—at 
the very least—my own GT180 (all of 
which would have resulted in a more 
"colorful" picture). My purpose here 
was not to create pretty pictures that 
prove I understand colorization and can 
afford the hardware. Rather, I am trying 
to find the greatest audience of experi- 
menters who might be able to recreate 
these experiments (this is always the pur- 
pose of the Circuit Cellar). I chose the 
IBM PC with an EGA display as a rea- 
sonable compromise between installed 
base and minimum graphics capability. 
Of course, if you have an Amiga or any 
better IBM graphics board than an EGA, 
you can extend the basic concept for bet- 
ter results. 

The ImageWise digitizer/transmitter 
generates a 256- by 256-pixel image with 
6-bit, 64-level gray scale for each pixel. 
Ideally, we would like to use all 64 levels 
in our display, but the EGA board lets 
you choose only 16 colors from a palette 
of 64. To display a picture, we have to re- 
map the 64 gray-level values from the 
digitizer/transmitter into 16 values from 
the EGA's color palette. Fortunately, 
since the images are 256 pixels wide, we 
can conveniently use a screen resolution 
of 320 by 200 (we will just ignore the bot- 
tom 56 lines of the image). 

The process is relatively straight-for- 
ward. You aim a camera at a black-and- 
white photograph or illustration. Then, 
using the PC-DOS "digitize and store" 
utility provided with the ImageWise digi- 
tizer/transmitter, you digitize the image 
and store it to disk. Finally, using the 
"coloring" software provided for this 
project, you select and assign color 
values to the black-and-white digitized 
images. | 

This coloring program is much too big 
to list here, but it is available for down- 


loading from the Circuit Cellar BBS at 
(203) 871-1988, provided it is for your 
own personal and noncommercial use. 
Alternatively, you can send me a for- 
matted PC disk with return postage, and 
ГІ load it with the pertinent files. Тһе” 
coloring program will run on any PC 
with at least 256K bytes of RAM and an 
EGA-compatible graphics display. 

The coloring program lets you assign 
each of 64 gray levels to one of the 16 
EGA palette positions. You choose these 
16 palette colors from the 64 available 
EGA colors. Unfortunately, it is not sim- 
ply a case of substituting one of these pal- 
ette colors for all instances of a particular 
gray level. The manipulation of the gray 
levels and palette colors is what coloriza- 
tion is all about. 

As I mentioned earlier, ImageWise 
digitizes images into 64 levels of gray. 
These levels are determined by the 
amount of light reflected by the objects 
we are processing. Because we are digi- 
tizing light levels and not colors, some 
parts of the digitized images will have the 
same gray level even though they may not 
be the same color in the original. This 
problem, combined with the minimal 
color capabilities of the EGA, limits the 
results we can achieve. But these limita- 
tions are not as severe as they may first 
appear, and you can minimize their ef-- 
fects by clever manipulation of the image 
data. 

Before you begin, you will need a sub- 
ject. While you can use just about any- 
thing, some subjects will give much bet- 
ter results than others. Try to avoid 
subjects with real people in them. The 
EGA color palette doesn't have any 
colors that are acceptable as fleshtones. 
Also avoid subjects that are dominated by 
a single color. The best subjects are those 
with lots of colors or gray levels. 

Animated cartoons are good subjects 
since they have a wide range of colors and 
have distinct borders between different 
color zones. I chose a scene from Walt 
Disney's Snow White and the Seven 
Dwarfs as the subject for my examples. 
Disney Studios was happy to grant per- 
mission to use this film as the subject 
since this is its fiftieth anniversary. I ne- 
glected to say that Snow White might be 
"Snow Green" when I was done. 

Photo la shows Snow White and 
Dopey after being digitized and displayed 
in 64-level gray scale using the 
ImageWise system. The picture shown 
here, as displayed on an ImageWise dis- 
play/receiver board, provided the digi- 
tized data for the EGA colorized images 
that were eventually generated. (General- 
ly speaking, an IBM PC cannot display a 
64-level gray-scale image without ad- 
vanced graphics boards or an ImageWise 
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display/receiver board. However, a tech- 
nique called dor-dithering, which creates 
a pseudo gray scale [e.g., like pictures in 
a newspaper], can be used to create a rea- 
sonable image on an ЕСА display. Photo 
1b shows the same Snow White image in 
pseudo gray scaleon an ЕСА.) 

Before we begin adding color to this 
image, we need to decide on a method of 
mapping the 64 levels into the 16 colors 
supported by the EGA. One method of 
mapping the ImageWise gray levelsto the 
ЕСА color palette is to ignore the 2 least 
significant bits of each gray-level value. 
You can do this by dividing each pixel 
data byte received from the ImageWise 
transmitter by four and using the integer 
result as the palette position. As a result, 
the lowest four gray levels will be mapped 
to palette position 0, the next four gray 
levels will be mapped to palette position 
1, and so forth, until all 64 levels have 


been assigned to EGA palette positions 0 
through 15. Photo 2 shows the results ob- 
tained using this method. Compare this to 
photo 1. 

It is obvious that the colors in photo 2 
are not correct. So far, we have only 
mapped the gray levels to palette posi- 
tions with little concern for which parts 
of the picture are affected. The result can 
be red faces and blue hair. Instead, we 
need to select which color will be as- 
signed to each palette position while 
keeping in mind which areas are painted 
with which colors. À somewhat more 
careful selection of colors (plus some 
fixed areas of gray, as I'll soon explain) 
cantake the same data of photo2 and pre- 
sent it with a distinct improvement, as 


.shown in photo 3. 


While the results are better, we can 
still make improvements. The new image 
has lots of gray and black pixels because 


the lowest 12 gray-level values received 
from the ImageWise transmitter are 
found in large numbers throughout the 
entire image. When we divided the gray- 
scale data by four, these 12 levels now oc- 
cupy only three palette positions. The ef- 
fect is to make large portions of the image 
that were distinctly different now appear 
equal in color. 

For example, let's assume that the bot- 
tom of Snow White's dress when digi- 
tized has a gray level of 3 and the area in 
the upper left corner of the screen has a 
gray level of 1. Since our mapping 
scheme will assign both levels to palette 
position 0, the two different levels be- 
come the same color. When we try to 
make Snow White's dress yellow, we will 
also be making the upper left corner of 
the screen yellow. If we try to change the 
corner of the screen to some other color, 

continued 


Photo 2: A straightforward mapping of gray scale to EGA 
color-palette values. Each pixel in photo la is divided by four, 


gray scale. 


and the integer result picks that pixel’s color-palette value. 


Photo 1b: The same image as displayed оп an EGA 16-level 


Photo 3: Mapping gray scale to color-palette values, as in 
photo 2. This time, however, we select colors with more care. 
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the dress will change color, too. 

To correct this sort of color Ping-Pong, 
we assign palette position O to actually be 
thecolor gray or black. This improves the 
way the image looks and is the easiest way 
to overcome the effect. Since we blindly 
combined every four gray levels into each 
palette position, the only way to get a rea- 
sonable-looking picture, such as photo 3, 
is to use lots of gray and black. 

While this often results in an accept- 
able final image, we need a more precise 
way of mapping the gray levels to the 
EGA palette. Instead of blindly mapping 
every group of four gray levels to each 
palette position, we can achieve better re- 
sults if each gray level from the original 
image can be mapped to any of the 16 pal- 
ette positions. This also serves to avoid 
the color Ping-Pong problem. 

The easiest way to implement this 
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Photo 4: Masking those gray levels mapped to palette 
positions greater than 15 simplifies the colorization process by 
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mapping method is to start by displaying 
information for 16 gray levels at a time. 
We can do this by mapping gray levels 0 
through 15 to palette positions 0 through 
15. We assign any gray level greater than 
15 to palette position O0. By making the 
color of palette position O black, this 
hides all the gray levels greater than 15. 

The result of this interim mapping 
scheme is shown in photo 4. Notice that 
the pixels that make up Snow White and 
Dopey are not shown. They have disap- 
peared because they are composed of 
gray levels higher than 15, which we have 
assigned to palette position O (black). 
Thus, an added side effect of this map- 
ping technique is the ability to separate 
the image into layers of light levels. 

Once we have the first 16 raw gray 
levels to work with, we start the task of 
assigning them to palette positions. The 


aU unl ila р 
ы e * 
шы. 


% * П 


letting you concentrate оп 16 colors at a time, in this case, 
those pixels assigned to palette positions less than 16. 


Photo 6: А reverse mask to photo 4. Now you can colorize 
pixels mapped to palette positions greater than 15. 
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coloring software lets us assign any of the 
EGA's 64 colors to each of the 16 palette 
positions very rapidly. À quick selection 
of available colors gives us photo 5. (The 
colors I selected are not necessarily the 
ones used in Snow White and the Seven 
Dwarfs because the EGA palette has a 
limited range of colors. My objective is 
more the procedure rather than the actual 
color quality of the results.) 

At this point in the process, we don't 
actually use 16 different colors but rather 
assign the 16 original gray levels individ- 
ually to some limited number of colors. If 
you use all 16 colors for these first 16 
levels, these will be the only 16 colors 
you can use when selecting palette posi- 
tions later for the higher gray-level 
values. Try to use just four or five differ- 
ent colors that are spread throughout the 
palette. 


Photo 5: Using the masked image from photo 4, you can 
rapidly assign colors to the displayed pixels. 


Photo 7: Final result—the wonderful world of color. 
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In photo 5, I used black, light green, 
dark green, light gray, dark gray, and 
brown (they become palette positions O 
through 5). The dark green color may be 
assigned to pixel gray-scale values of 4, 
8, 13, and 14 asa typical example. Simi- 
larly, pixels with original gray-scale 
values of 0, 2, 3, and 15 might appear 
best if painted black. As you assign 
colors to a gray-scale value, you can see 
which pixels are affected and make a 
choice. Dark green leaves might look bet- 
ter against a blue sky than light green 
ones. 

After we have selected the colors for 
the first 16 gray levels, we will repeat the 
process for the next 16 levels. We do this 
the same way except that this time we use 
gray-level values between 16 and 31. We 
will assign gray levels O through 15 and 
any levels greater than 31 to palette posi- 
tion 0 (black). As a result, gray levels 0 
through 15 and those greater than 31 will 
not be visible. 

Photo 6 shows levels 16 through 31 
after we have selected colors. The new 
colors selected are purple, yellow, white, 
and pink. The software will combine 
these colors with the six we picked ear- 
lier, so the palette now has 10 colors as- 
signed and 6 available for the remaining 
32 gray levels. I repeated the color-selec- 
tion process for levels 32 through 47 and 
levels 48 through 63, adding only a single 
new color, red. 

As I mentioned earlier, grouping the 
gray-level data gave us a layered image 
even though that was not our intention. 
Snow White and Dopey are brighter than 
their surroundings and were digitized 
with higher gray-scale values. If these 
two fantasy characters were to be used in- 
dependently or were more significant to 
you than the background colors, you 
could assign the majority of palette posi- 
tions to their specific set of gray levels 
rather than the ascending order I de- 
scribed. Alternatively, we could make 
the background entirely black, dark gray, 
dark green, and brown to highlight Snow 
White. The effects that you can produce 
through the process of colorization are 
limitless (this is part of the controversy 
that is currently surrounding movie 
colorization). 

After all 64 levels have been assigned a 
palette position, the coloring software 
will redraw the image, using the mapping 
and palette colors selected. The image 
you see in photo 7 shows the final results 
of our work after some minor reselection 
of colors. 


Satisfactory Results 

While the EGA’s color capabilities are a 
limitation, careful manipulation of gray 
levels and color values can give us satis- 


factory results. One important fact to re- 
member is that at no time have I re- 
arranged, reprocessed, or otherwise 
manipulated the digitized pixel data in 
any way. We have achieved all of the re- 
sults that you see here purely by assigning 
colors to specific gray-scale values from 
the original data. 

One significant improvement to the 
coloring software would be the ability to 
load and save the final images in a format 
compatible with some of the PC drawing 
programs. You could use coloring soft- 
ware to map the gray levels and then the 
drawing program to fine-tune the images 
and borders between colors. 

Some software of this type is already 
available. I have PC utility programs that 
convert ImageWise picture files to be 
compatible with PC paint programs such 
as PC Paintbrush, EGAPaint, and PC 
Paint Plus. Other utilities let you print a 
picture on a dot-matrix printer or a laser 
printer. (Contact CCI for details.) 

For the past four months, I've tried to 
present the ImageWise system and soft- 
ware as the basis of a truly cost-effective 
image processing system. The response 
has been more than I could have hoped 
for, and ImageWise will join the Circuit 
Cellar all-time hit parade. Of course, 
that's until you see some of the other 
projects I've got up my sleeve. 


Next Month 

I'll show you the Circuit Cellar IBM PC 
AT-compatible computer, which con- 
sumes only 25 percent ofthe power of an 
AT, is 100 percent compatible, and is 
only the size of a PC expansion board. 8i 


Special thanks to Dave Lundberg for his 
software expertise and help on this 
project. 


Editor's Note: Steve often refers to previous 
Circuit Cellar articles. Most of these past arti- 
cles are available in book form from BYTE 
Books, McGraw-Hill Book Company, P.O. 
Box 400, Hightstown, NJ 08250. 

Ciarcia's Circuit Cellar, Volume I covers 
articles in BYTE from September 1977 
through November 1978. Volume II covers 
December 1978 through June 1980. Volume 
III covers July 1980 through December 1981. 
Volume IV covers January 1982 through June 
1983. Volume V covers July 1983 through De- 
cember 1984. 


The following items are available from 


CCI 

P.O. Box 428 
Tolland, CT 06084 
(203) 875-2751 


1. ImageWise digitizer/transmitter board ex- 
perimenter's kit. Contains digitizer/trans- 
mitter printed circuit board, 11.05-MHz crys- 


tal, programmed 2764 EPROM with trans- 
mitter software, and CA3306 flash A/D 
converter and manual with complete parts list. 

DOLE XP usos tz дағынан а $99 
2. ImageWise display/receiver board experi- 
menter’s kit. Contains gray-scale display/ 
receiver printed circuit board, 11.05-MHz 
crystal, programmed 2764 EPROM with re- 
ceiver software, Telmos 1852 video D/A con- 
verter, manual withcomplete parts list, and an 
IBM PC 2.0 disk containing sample digitized 
images and test patterns. 


КОЕР е oin ыры $99 
рТ01-ЕХР and DRO1-EXP 
PORCINE о saa i fet await $179 


3. ImageWise digitizer/transmitter full kit. 
Contains all digitizer/transmitter components, 
including printed circuit board, 64K bytes of 
static RAM, IC sockets, crystals, pro- 
grammed 2764, CA3306 flash A/D converter, 
manual, and IBM PC 2.0 disk containing utili- 
ty routines for storing and displaying (dot- 
dithered, not gray scale) and downloading 
image files using an IBM PC. Does not in- 
clude power supply or case. 

DTUISKIT аа treo eos нн: $249 
4. ImageWise display/receiver full kit. Con- 
tains all gray-scale display/receiver compo- 
nents, including printed circuit board, 64K 
bytes of static RAM, IC sockets, crystals, pro- 
grammed 2764, Telmos 1852 video D/A con- 
verter, manual, and an IBM PC 2.0 disk con- 
taining sample digitized images and test 
patterns. Does not include case or power 


supply. 
DEDIERTE на $249 
DT01-KIT and DRO1-KIT 
together анааан ау азан $489 


ImageWise is also available assembled. Call 
CCI for source and availability of assembled 
boards and complete systems, black-and- 
white TV cameras, 32K-byte static RAM 
chips, and power supplies. Software utilities 
are also available in SB180 format. 


All payments should be made in U.S. dollars 
by check, money order, MasterCard, or Visa. 
Surface delivery (U.S. and Canada only): add 
$3 for U.S., $6 for Canada. For delivery to 
Europe via U.S. airmail, add $10. Three-day 
air freight delivery: add $8 for U.S. (UPS 
Blue), $25 for Canada (Purolator overnight), 
$45 for Europe (Federal Express), or $60 for 
Asia and elsewhere in the world (Federal Ex- 
press). Shipping costs are the same for one or 
two units. 


There is an on-line Circuit Cellar bulletin 
board system that supports past and present 
projects. You are invited to call and exchange 
ideas and comments with other Circuit Cellar 
supporters. The 300/1200/2400-bps BBS is 
on-line 24 hours a day at (203) 871-1988. 


To be included on the Circuit Cellar mail- 
ing list and receive periodic project up- 
dates and support materials, please circle 
100 on the Reader Service inquiry card at 
the back of the magazine. 
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Mitsubishi Diamond Scan 
The New Standard 
In Multi-Application Monitors. 


Introducing Model AUM-1371A— The Single 
Solution Monitor Ideally Suited For Applications 
Ranging From Monochrome Text To Full-Color, 
High Resolution Graphics. 


Introducing the newest, most versatile high resolution color 
monitor in the industry today—Mitsubishi's Diamond Scan 
(Model AUM-1371A). 

Actually five monitors for the price of one, the Diamond 
Scan delivers everything you'll ever need in a multi-application 
monitor. Including full compatibility with the IBM9? PGC/ 
EGA/CGA/MDA and Monochrome Hercules graphics 
boards. And for even greater flexibility, the Diamond Scan also 
accepts NTSC video input. 

Exceptional design characteristics allow for a resolution up 
to maximum 800 horizontal dots and maximum 560 vertical 
lines on a 13V" viewing area. What's more, Mitsubishi's 
Diamond Scan incorporates propri- 
etary auto-scan circuitry which 
automatically locks onto any hor- 
izontal frequency from 15.6KHz to 
35.0KHz, and any vertical frequency 
from 45Hz to 75Hz. 


Graphic Board Compatibility* 


Other advanced design features include a high resolution 
CRT with .31 dot pitch, automatic screen image adjustment, 
super-high contrast panel glass for improved visibility and 
Diamond Matte? coating for maximum glare reduction. All 
packaged in a compact, ergonomically styled plastic cabinet. 


TTL Input D-9 Pin ` 
Cable Assignments 
and Signal Levels 


Analog Input D-25 Pin 
Cable Assignments 
and Signal Levels 


NTSC Video Input 


Move up to Mitsubishi's Diamond Scan—the new standard 
in performance and versatility by which all others will be 
compared. 

For additional information and the location 
of your nearest distributor, call Mitsubishi today 
at 1-800-556-1234, Ext. 54. In California, call 
1-800-441-2345, Ext. 54. Mitsubishi Electronics 
America, Іпс., Computer Peripherals Division, 
99] Knox Street, Torrance, CA 90502. 


We've Got А Great Picture 
In-Store For You. 
Ere. 


MITSUBISHI 


О Orchid Turbo PGA O VMIPGA 

LJ Orchid Turbo EGA LJ Persyst BoB/16 

О Sigma Designs Color 400 ГІ Hercules 

Г] Video 7 Vega-Deluxe О IBM PGC, EGA, CGA 

LJ Intergraph Plus 4 (| AST Research AST-3G/Model 1 

Г] Paradise Auto SW EGA О ATI Graphics Solution/EGA Wonder 


*Partial List Only 


Diamond Scan іа trademark of Mitsubishi Electronics. ІВМ is a registered trademark of 


International Business Machines Corp., Diamond Matte is a registered trademark of Mitsubishi Electric Corp. 


© 1987 Mitsubishi Electronics America, Inc. 
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Creating Fractals 


PROGRAMMING PROJECT 
William A. McWorter Jr. and Jane Morrill Tazelaar 


Seeing a completed drawing of a dragon can't compare to the thrill 


of watching it being drawn 


ractals are a hot topic in 
science and mathematics 
these days. Their intri- 
cate organic shapes 
model nature's complex 
forms and processes. 

The French mathematician Benoit B. 
Mandelbrot has spent most of his profes- 
sional life studying those complex acts in 
nature that only chance can hope to simu- 
late, such as transmission-line noise and 
linguistics. But something existed in nat- 
ural events that unconstrained chance 
could not mimic. Mandelbrot tried to 
model nature with fractals, a term that 
comes from the Latin adjective fractus, 
meaning irregular or fragmented. 


Bridging Order and Chaos 

Chance was perfect for simulating a coin 
toss, but itis far too irregular to model the 
fluctuations of the stock market. To mim- 
ic many natural events, you can blend in 
fractals to bridge the chasm between 
order and chaos. 

Mandelbrot’s book, The Fractal Ge- 
ometry of Nature, led to a discussion of 
what we will call regular fractals: those 
fractals that arise from an infinitely re- 
peated construction process. Strangely, 
few regular fractals have appeared in 
print outside Mandelbrot’s book, which 
contains many attractive examples. Most 
published fractals are the so-called do- 
mains of attraction (see “Fractals” by Pe- 
ter Sorensen, September 1984 BYTE). 


William A. McWorter Jr. is an associate 
professor of mathematics at Ohio State 
University (231 West 1 8th St., Columbus, 
OH 43210). He has a Ph.D. in modern 
algebra with a specialty in group theor y. 
Jane Morrill Tazelaar is a BYTE techni- 
cal editor. She can be reached at One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


Finding good examples of these domains 
of attraction is an arduous, hit-or-miss af- 
fair, while regular fractals are relatively 
easy to understand and draw. 

Fractals are geometric objects, like 


points, lines, planes, and cubes. How- 
ever, unlike more familiar shapes, frac- 
tals have a complexity that is impossible 
to measure by conventional methods. In 

continued 


Figure 1: The first few stages in the development of Koch’s snowflake (see 
table 1, Koch's Snowflake). 
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fact, you cannot even draw a fractal; you 
can only approximate it. 

Consider, for example, Koch's snow- 
flake curve, a regular fractal that looks 
more like a frayed rope than a curve. Fig- 
ure 1 shows the first few stages of the re- 
petitive generation process. The stage 
shown at the top of the figure suggests the 
ultimate look of Koch's snowflake curve. 

Figure 2 shows five stages in the con- 
struction of Sierpinski's carpet. The 
early stages of this curve give the impres- 
sion that it will eventually fill some area. 
But the area of all the holes is equal to the 
floor space of the smallest room that 
would contain the carpet, and therefore it 
covers no area at all! Yet, visually, it ap- 
pears to be more dense than Koch’s snow- 
flake, which similarly appears to be 
thicker than a curve. 

Standard mathematical analysis says 
that both curves are no more dense than a 
straight line, which covers no area. How- 
ever, a maverick notion of dimension de- 
veloped by Felix Hausdorff can differen- 
tiate between these curves. An ordinary 
curve has a Hausdorff dimension equal to 
its conventional dimension; that is, 1. 
The Hausdorff dimension of Koch’s 
snowflake is approximately 1.2618, 
while that of Sierpinski’s carpet is about 
1.8928. Whereas conventional dimen- 
sion can only determine whether an ob- 
ject does or does not fill a space, the 


Figure 2: Five stages in the growth of 
Sierpinski s carpet (see table 1, 
Sierpinski 's Carpet). 
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. Hausdorff dimension can measure what 


fraction of space an object covers (some- 
thing like measuring the density of a 
cloud cover). Fractals live in a nether 
world between conventionally dimen- 
sioned spaces. Koch's snowflake and 
Sierpinski’s carpet live in a world be- 
tween their one-dimensional parts and 
their two-dimensional home. Hence, 
Mandelbrot defines a fractal as a geomet- 
ric object with Hausdorff dimension 
greater than its conventional dimension. 


Taking Up Space 

Complicated curves can have consider- 
able substance, filling whole areas or vol- 
umes. Hilbert’s curve is the most famous 
of these (see figure 3). It fills a square 
and so is called a space-filling curve. It is 
not a fractal by Mandelbrot’s definition 
because its Hausdorff dimension is 2, the 
same as its conventional dimension. 
(Two-dimensional fractals exist, but they 
are so crinkly or fragmented that they 
must live in three-dimensional space or 
higher.) Even so, Mandelbrot found that 
space-filling curves join with fractals in 
modeling nature. Some space-filling 
curves resemble river networks or vascu- 
lar systems. 

Hilbert’s curve was notorious because 
it profoundly disturbed conventional 
mathematical wisdom. Things without 
area should not be able to fill space. 


Some mathematicians built new theories 
on this pathology, while others recoiled 
in horror, entombing such curves in a 
“gallery of monsters.” Mandelbrot res- 
urrected these monsters and made them 
fundamental tools of science. 

The monster metaphor persists to this 
day in the term * dragon." In 1960, physi- 
cist John E. Heighway described a re- 
markable space-filling curve generated 
by folding a long strip of paper in half 
over and over again and then opening the 
creases to right angles (see "A Tiger 
Meets a Dragon" by Dan Rollins, De- 
cember 1983 BYTE). Its outline resem- 
bled that of a dragon (see figure 4), hence 
the dragon curve. Its resemblance to 
other fractals led to calling many fractals 
dragons. 


Hunting for Dragons 

А dragon is defined as an organism of 
cells arranged according to a genetic 
code. It begins life as a single cell and 
then, by daily cell division, grows into a 
creature with a shape and character gov- 
erned by the DNA of its genetic code. 
The definition includes both regular frac- 
tals and space-filling curves. It is based 
on F. М, Dekking's notion of recurrent 
sets—a notion that had its origins in biol- 
ogist А. Lindemayer's study of cell de- 
velopment. Lindemayer invented cellular 
automata to model cell behavior. One 
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famous cellular automaton is Conway's 
game, Life. 

The original example is Heighway's 
dragon. The first three days of its life are 
shown in figure 5. At birth (day zero), the 
dragon is composed of a single cell, a line 
segment. On day one, this cell divides 
into two cells, or line segments, at right 
angles. On day two, each of these cells di- 
vides into two cells at right angles for a 
total of four cells; the cell divisions alter- 
nate between lying first to the right and 
then to the left of the parent cell. This pat- 
tern of cell division continues each day of 
the dragon's life. Figure 4 shows Heigh- 
way's dragon after 10 days. Eventually, 
Heighway's dragon becomes a space-fill- 
ing curve with a fractal outline. 

The leftmost cell of Heighway's drag- 
on is called the head cell. If you trace the 
dragon from head to tail, you will travel 
in four different directions. If the head 
cell is always oriented to the east, then the 
four directions traveled are east (E), 
north (N), west (W), and south (S). Since 
all the dragon's segments are equal in 
length, you can completely describe one 
day in the dragon's life with a record of 
directions. 

For example, the record for day zero is 
E, day oneis EN, day two is ENWN, and 
day three is ENWNWSWN. You can 
compute the record for the fourth day 
from that for the third day using the fol- 
lowing table: 


E -> EN 
М-> WN 
W-> WS 
S -> ES 


Each direction in day three translates into 
the two directions shown on day four. For 
example, the E on day three becomes EN 
on day four, the N translates to WN, and 
so on. Remarkably, these translations are 
sufficient to compute the record of any 
day in the life of Heighway’s dragon from 
the previous day’s record; thus, they are 
the genetic code, or DNA, of Heighway’s 
dragon. 

If you diagram the dragon starting with 
day zero, a tree-like structure results (see 
figure 6). Heighway’s dragon has four 
celltypes labeled E, N, W, andS to make 
the direction in which you traverse a cell 
part of its structure. To draw the dragon, 
you traverse the tree in the order shown 
by the broken arrow, drawing the cells at 
the bottom as you encounter them. You 
can use the same basic procedure to draw 
a different, arbitrary dragon. 

Let a two-dimensional array G repre- 
sent the genetic code, and G(CELL,K) 
stand for the Kth cell in the division of 
CELL. If the one-dimensional array / in- 
terprets a cell geometrically, then 


Figure 3: Hilbert's curve, the most 
famous of the space-filling curves (see 
table 1, Hilbert's Curve). 


Figure 4: Heighway's dragon after 
10 days of life (see table 1, Heighway's 
Dragon). 


DAY ZERO DAY ONE DAY TWO DAY THREE 


Figure 6: The broken arrow shows how the procedure in listing 1 draws the cells at the 
bottom of the diagram in the order that it encounters them. 


I(CELL) points to the geometric object 
that corresponds to CELL. Listing | con- 
tains a recursive procedure that draws the 
DAY th day in а dragon's life starting with 
birth cell CELL. 

If you want to draw a 10-day-old drag- 
on with birth cell W, you enter its genetic 
code and interpreter into the С and / 
arrays, respectively, and execute the pro- 
cedure in listing 1 for DRAGON(10,W). 
The endless variety of shapes, including 
dragons, fractals, space-filling curves, 
and tree-like structures, occurs because 
you can choose the genetic code and the 
interpreter arbitrarily. The complexity 
that dragons exhibit occurs because the 
procedure is recursive. 

Table | contains genetic codes and in- 

continued 


Listing 1: A pseudocode procedure 
for drawing a dragon. 


DRAGON( DAY, CELL) 
if DAY=0 then 
draw I(CELL) starting from the 
current pen position 
else 


for K=1 to the number of cells 
into which CELL divides 
DRAGON(DAY-1,G(CELL, XK) ) 
next K 
end DRAGON 
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Table 1: DRAGON.BAS data needed to create the fractals mentioned in this article. D is the number of directions, M is the 
number of cell types, L is the maximum number of next-generation cells into which a cell divides, and I is the interpreter value. 


Koch's Snowflake Hilbert's Curve Random Curve Heighway's Dragon Boundary 
D=6 D=4 D-8 D=4 
M=6 M = 10 M=8 M=12 
L=4 L=4 L=2 L=2 
Cyclic Not cyclic Not cyclic Not cyclic 
Standard Standard Standard Standard 
No. Cell divisions | Мо. Cell divisions ! Мо. Cell divisions | Мо, Cell divisions 1 
0 0 0 0 0 0 D. 5 0 
1 1 1 1 1 1 6 9 1 
2 2 2 2 2 2 7 2 2 
3 3 3 3 3 3 11 4 3 
4 4 0 4 4 4 8. 0 
5 85 1 5 5 5 6, 1 
1 birth cell = 0 6 - 6 6 6 |10. 2 
Оауз =4 7 3 7 7 7 4. 3 
Length = 5 8 1 birth cell = 0 8 | 0 0 
Coordinates = 100,180 9 : Days = 10 9 0 1 
1 birth cell = 8 Length = 10 101| 3 2 
кебер бара Days = 5 Coordinates = 200,20 11 3 
T PA Р Length = 5 4 birth cells = 05 6 11 
D=4 Coordinates = 100,180 | Days = 5 
M-8 Heighway's Dragon Length = 8 
| oe [a4 Coordinates — 150,180 
Cyclic Gosper's Curve Mad 
Not standard D=6 L=2 ; : 
M= 12 Not cyclic Heighway's Dragon Curd 
No. Cell divisions І 1 = 7 Standard D=4 
о |010363010 |0 Сусс " М=8 
1 121070121 1 Standard NO. Cell divisions | l L=2 | 
2 |232141232 f2 О 0 Not cyclic 
3 [303252303 з Мо.  Celldivisions | 1 Not standard 
4 |444, 4 O |O 79 20011 |0 2 TE 
6 |666. 6 2 |2911 4227 |2 1 birth cell = 0 2 
7 |727 7 3 |310 6 533 8 |3 Days = 9 1 
1 birth cell = 0 Ша аса; Length = 5 2 
Days = 3 5 15510 |5 Coordinates = 200,130 ! 3 
Length = 5 6 831 6 |0 4 
Coordinates = 100,100 7 942 7 |1 | | | 5 
8 81053 8 |2 Heighway's Dragon Interior 6 
IC. | 9 91104 9 |3 D=4 7 
Sierpinski Again 10 |310 h 6 5 510 4 М=8 1 birth cell = 0 
М = 8 3 birth cells = 04 2 Not cyclic Length = 5 
L=2 Days = 3 Not standard Coordinates = 200,80 
Not cyclic Length = 3 
Not standard Coordinates = 200,100 No. Се! divisions | 
Мо. Cell divisions { : 
0 0 2 
1 7 3 
| 2 6 
3 2 
4 1 
5 5 
: : 1 birth cell 1 
3 Days = 7 
1 birth cell = 4 Length = 5 
Days = 9 Coordinates = 200,150 


Length = 10 
Coordinates = 200,90 
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Mandelbrot's Arrowhead 


D=6 

M = 24 
Leg 

Not cyclic 
Standard 


Мо. Cell divisions 


ОЁ 17 


OOnNOOA WN = O 


4 birth cells = 2 7 17 22 
Days =5 

Length = 3 
Coordinates = 200,180 


Mandelbrot's Quintet 


D=4 
M=8 
L=5 
Cyclic 
Standard 


No. Cell divisions 


NOOR оого о 


1 birth cell = 0 

Days = 4 

Length = 5 
Coordinates = 300,140 


Brick Curve 


D=4 

M=6 

= 2 

Not cyclic 
Not standard 


No. Cell divisions 


MAUNO 
оюк о ш № ~ О |= 


2 birth cells = 0 2 

рауѕ = 8 

Length = 4 
Coordinates = 225,100 


Brick Interior 


D=4 

M=8 

L=2 

Not cyclic 
Not standard 


No. Cell divisions | 


~ со ол TM - Оо 


1 birth cell = 0 

Days = 8 

Length =5 
Coordinates = 200,100 


Davis and Knuth’s Terdragon 


D=3 
M=3 
L=3 
Cyclic 
Standard 


No. Cell divisions 


| 
0 0 
1 1 
2 2 
1 birth cell 2 0 
Days = 6 
Length = 7 


Coordinates 2 350,100 


Pentigree Curve 


D=5 
M=5 
L=6 
Cyclic 
Standard 


No. Cell divisions 


| 
0 [041210 0 
1 102321 1 
21213432 2 
3 [324043 3 
4 [430104 4 
1 birth cell = 0 
Days = 4 
Length = 4 


Coordinates = 350,180 


Moore’s Necklace 


D=4 
M=8 
L=9 
Cyclic 
Standard 


No. Cell divisions 


| 
0012623765 0 
11123730476 1 
2 | 230401547 2 
3 [301512654 3 
4 |123762654 0 
5 [230473765 1 
6 | 301540476 2 
7: [012051547 3 
1 birth cell 2 0 
Days = З 
Length = 5 


Coordinates = 300,100 


Dekking's Church 


О-4 
М-4 
(-4 
Not cyclic 
Standard 


No. Cell divisions 


о № — О |= 


4 birth cells = 0321 
Days = 5 

Length = 5 
Coordinates = 100,150 


Lace Curve 


D = 12 

M = 24 
Lag 

Not cyclic 
Not standard 


No. Cell divisions 


7; 0271 
81314 
151016 
6 717 
1118 3 
10; 41519 
11113 620 
12|18 3 4 
13 | 11 18 21 
14| 813 6 
таяр "Qe 
16| 13 6 7 
17] 018 
18 | 18 323 
19| 41510 
20 | 15 10 11 
21 1 813 
22| 3 415 
23 | 1011 18 


3 birth cells = 1011 18 
Days = 5 

Length = 5 
Coordinates = 200,100 


OMAN DOA WMH о 


Christmas Tree 


[a5 

M = 10 
1: 
Cyclic 
Standard 


No. Cell divisions 


OOnN OOF OM о 


1 birth cell = 5 

Days = 6 

Length = 5 
Coordinates = 200,150 
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Slaying the Dragon 


Е irst, choose the dragon you want to 
create from the list of inputs in table 
1. Load Microsoft BASIC, then load 
and run DRAGON.BAS. The program 
will ask you if you want to load a dragon 
from disk. Initially, the disk will contain 
no dragons, so press the Return key. (If 
this is not your first run and you do have 
dragons on disk, type the desired drag- 
on's name without the .CRV extension 
followed by a Return.) 

Then Dragon asks you for the number 
of directions, D, you want to use. (Drag- 
on assigns each cell an integer from O to 
М-І, where M is the number of cell 
types and each cell is a vector in one of 
D directions, the 7th direction pointing 
360//D degrees, measured counter- 
clockwise from east.) Enter the number 
shown for D under the dragon you want 
to create in table 1. á 

Next, Dragon asks for the number of 
cells, M. Then, it wants, to know the 
maximum number of next-level cells 
into which a cell may divide, so that it 
can dimension the genetic code array 
large enough to hold all cell divisions. 
(Let L be themaximum number of next- 
generation cells into which a cell 
divides. Then the genetic-code array is 
an M by L+1 array, where the first posi- 
tion in a row holds the number of next- 
generation cells into which the cell cor- 
responding to that row divides.) 

Then, the program asks if the dragon 
you are creating is cyclic. If it is, press 
Return; if it is not (or you want to ignore 
the request), press any key other than 
Return (a space, for instance). А dragon 
is cyclic if its genetic code has a cyclic 
pattern, which makes the division of a 
cell labeled /D-- R where (0 <= R < 
D) is determined by the division of the 
cell labeled 7D. If the dragon is cyclic, 
the program will request the division of 
only those cells labeled a multiple of D 
(equal to the number of directions) and 
compute the remaining cell divisions. If 
the dragon is not cyclic, the program 
will request the division of each cell, 
one by one. 

Table 1 contains the cell divisions for 
all cells. The left-hand number is the 
cell number for reference only; the 
right-hand numbers are the cell divi- 
sions and should be entered in order, 
each followed by a Return. If the row ap- 
pears incomplete and includes a period, 
for example, 4., that is an internal indi- 
cator that tells the program that 4 is the 
last cell in that division. The cell should 
be entered as 4. followed by Return. 
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Dragon now wants the interpreter 
array, 7, which tells the program which 
vector to draw, move, or do nothing for 
each cell type. Dragon first wants to 
know if the interpreter array is standard. 
It asks if the cell directions are "cell 
modulo number of directions," that is, 
if the interpreter value of a cell is its re- 
mainder when divided by D. The inter- 
preter value determines the direction in 
which a particular cell is to be drawn. 
Most of the interpreter arrays for the 
dragons in table 1 are standard. If the 
dragon you are drawing is standard, 
press Return. If not, enter the values 
listed for that dragon under 7 in table 1. 

Acceptable interpreter values are inte- 
gers from — 1 through 20-1. The value 
—] means the corresponding cell is a 
"do-nothing" cell, a value of / between 
О and D—1 means the corresponding 
cell is drawn in the direction 360//D de- 
grees, and a value of / between D and 
2D —] means the corresponding cell is 
"invisible" and the pen merely moves in 
the direction 360//D degrees. Heigh- 
way's Dragon Curd (see figure À) in 
table 1 has 8 cells, 0 through 3 visible 


Figure А: А fragmented dragon with 
"invisible" cells (see table 1, 


Heighway's Dragon Сиға). 


h ihe мй ч 
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Figure B: A dragonusing do-nothing 
cells (see table 1, Heighway's Dragon 
Interior). 


and 4 through 7 invisible. Each divides 
into two cells, one visible and one 
invisible. 

If you want a cell to have no substance 
(i.e., do nothing except produce off- 
spring), enter a period for its interpreter 
value (the program converts periods to 
—1$). Heighway's Dragon Interior (see 
figure B) in table 1 is an example in 
which ghostly do-nothing cells eventual- 
ly have material descendants. 

Dragon now asks how many birth 
cells there are. It will draw one dragon 
for each birth cell you give it. Enter the 
number of birth cells, and then, in 
order, their cell numbers, each followed 
by Return. 

Next, the program asks for the drag- 
on’s age in days, and the cell length. Fi- 
nally, it needs the x and ycoordinates of 
the location on the screen to begin the 
drawing (separated by Returns). 

When the program finishes drawing 
the dragon, it displays a menu of op- 
tions. The first option permits redrawing 
the current dragon with a new set of 
drawing parameters, the second keeps 
the birth cells but allows the other pa- 
rameters to change, and the third per- 
mits saving the dragon (without the birth 
cells) to disk. (These option numbers do 
not need to be followed by a Return.) 
Whatever filename you give the dragon, 
if you wish to save it, will have a .CRV 
suffix appended to it. Any other key 
pressed (except the Break key) returns 
you to the beginning of the program. 


Where No Man Has Gone Before 
The age, length, and coordinates given 
will draw a dragon contained entirely on 
the display of a 640- by 200-pixel mono- 
chrome screen. These are the variables 
you will want to vary to play with the 
dragon. What happens if the dragon is a 
bit older or younger? What does it look 
like with longer or shorter line seg- 
ments? What is its best starting position 
on your screen? You may also want to 
add color to the program, changing 
colors between dragon segments. 
Experimenting with the dragons 
given here by giving different ages, dif- 
ferent length lines, interspersing do- 
nothing cells, and changing birth cells 


.Will give you a feel for finding your own. 


Many of the possible combinations and 
permutations won't give you interesting 
dragons, but when you find one that is 
both interesting and new, the excitement 
is as close as many of us will ever come 
to discovering new worlds. 
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Figure 7: A lace-like curve (see table 
1, Lace Curve). 


Figure 10: A twindragon using 
L-shaped cells. 
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Figure 8: Pentigree, an accidental 
discovery (see table 1, Pentigree 
Curve). 


Figure 11: An exploded twindragon 
using line segments, each displaced 
from where it belongs. 


Figure 12: A Christmas-tree dragon (see table 1, Christmas Tree). » 


terpreters for some well-known and some 
new dragons, including space-fillers like 
Hilbert's Curve, Sierpinski's Carpet, 
Davis and Knuth's Terdragon, Mandel- 
brot's Quintet, Gosper's Curve, and a 
lace-like curve I found (see figure 7). 
Some true fractals are Koch's Snow- 
flake, Mandelbrot's Arrowhead, a happy 
accident I call the Pentigree (see figure 
8); and some other dragons that a graphic 
artist might use to simulate river net- 
Works or gnarled trees (see figure 9). 
The program DRAGON.BAS draws 
dragons on the display whose cells are 
composed of equal-length line segments 
confined to a two-dimensional plane. 
(Listing 1 imposes no restrictions on the 
dimension of the space in which a dragon 
lies. It can also draw Milne's cube-filling 
curve.) In addition, Dragon provides the 
ability to draw fragmented dragons- 
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Mandelbrot calls them dusts or curds— 
made of more than one curve by making 
cells of your choosing "invisible" (see 
figure A). With the use of “do-nothing” 
cells that set up for the nextday but don't 
do anything else, the program can draw 
some very subtle dragons (figure B). (For 
details on using Dragon, see the text box, 
"Slaying the Dragon," on page 128.) 
[Editor's note: DRAGON. BAS is avail- 
able in Microsoft BASIC source code for 
the IBM PC and its compatibles. An im- 
proved version, QDRAGON.BAS, in 
QuickBASIC, is also available along with 
instructions for its use, QRULES.TXT, 
and data files for various fractals, denot- 
ed Бу .CRV suf fix. These files are avail- 
able on disk, in print, and on BIX; see the 
insert card following page 256 for de- 
tails. They are also available on BYTE- 
net; see page 4.] 


Figure 9: Moore's necklace formed 
from 44 copies of a two-day-old dragon 
(see table 1, Moore's Necklace). 


Copies of a dragon strung together can 
have interesting effects. Figure 9 shows 
Moore's necklace, 44 copies of a two- 
day-old dragon forming a border design. 
The program permits drawing strings of 
dragons. Thetwindragon is two copies of 
Heighway's dragon, belly to belly. In 
Dragon, you would enter birth cells 0 and 
2, which represent the two cells that be- 
gin thetwo dragons. Dekking's church is 
a closed loop of four dragons with birth 
cells 0, 3, 2, and 1. The pentigree in fig- 
ure 8 is a loop of five dragons, birth cells 
0, 4, 3,2, and 1. 

А more subtle texturing scheme cred- 
ited to Vic Norton can enrich almost any 
dragon. Instead of making cells line seg- 
ments (as the program does), you can 
make them arbitrary pictures. Figures 10 
and 11 show two twindragons with modi- 
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fied cells. Figure 10 has L-shaped cells 
positioned so that the figure is reminis- 
cent of the chain-mail armor worn by an- 
cient warriors. While figure 117 cells are 
still single line segments, each is dis- 
placed some distance away from where it 
belongs, resulting in fractalized abstract 
art. It is not difficult to modify Dragon to 
interpret each cell as a pattern rather than 
as a line segment. 


Endless Possibilities 

You can discover entirely new dragons by 
accident. Just enter any genetic code and 
interpreter that come to mind. The result- 
ing dragon will be a sprawling snake, a 
clumsy creature forever stumbling over 
itself, or something quite nice. 

When Dr. McWorter began exploring 
dragons, he had no construction 
schemes, so he conducted a more or less 
random search. Most of the interesting 
dragons he found were already known. 
One new dragon crosses and retraces it- 
self repeatedly, resembling a decorated 
Christmas tree (see figure 12). He dis- 
covered it using a paper-folding scheme 
suggested by that for Heighway's dragon. 
Another dragon he stumbled on, which 
does not cross itself, is the pentigree in 
figure 8. It has a filigree pattern that 
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eventually makes it a true fractal; the 
holes reduce its Hausdorff dimension to 
slightly less than 2. 

From imitating or modeling nature to 
creating fantastic dragons, the possible 
combinations of computations and per- 
mutations that will create a fractal are lit- 
erally endless. The examples given here 
only scratch the surface of what is possi- 
ble for dragons in two-dimensional 
space, to say nothing of other dimen- 
sions. Systematic methods for inventing 
dragons with a given character have also 
been developed (see A. Cobham and F. 
M. Dekking in bibliography). Experi- 
menting with Dragon will provide some 
clues to these methods, as will exploring 
Mandelbrot's books. 

The procedure outlined here is not 
limited to two-dimensional fractals or to 
cells that are line segments of fixed 
length. You can code the procedure to 
draw three-dimensional images of drag- 
ons that live in three-dimensional space, 
modify it to permit variable-length cells, 
or extend it to draw Escher patterns or 
more abstract creations. 

Once you begin to experiment with 
fractals, it is difficult to stop. Running 
Dragon is a special delight. Seeing a 
completed dragon can't compare to the 


thrill of watching it being drawn. And it's 
hard to resist the temptation to see what 
"this one little change" will do as you ex- 
plore these fascinating creatures. Ш 
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Prices Effective Through Augus! 3], 1987 


RD 


AMstrod PC-ISIZ 
XT Compatible Computer System 
e512K RAM *Mouse “Рис! 360K floppy 
drives *Turbo speed »Sertal & parallel ports 
* (GEM Pec & point *«M5S-DOS «DOSPLUS 
eBasic 2 «СР/М-86 compatibility 


smem 000% Satem 70995 


ҺІілкгагее Charge 
wif a $9.98 minimum 


SOR, NO сору. PLEASE 
FACTORY FRESH, AND ТООЖ GUARANTEED. WE 


23 PARK ROW, NY, NY 10038 One Heck Soulh CX City Hon 
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і Vou Need To Print 
Something Sideways... Doesn't Mean You 


Have To Turn Your Whole World Upside Down! 


INTRODUCING... 


Now, You Won't Have To Wait While You're Printing Sideways. 


DUET Duet Decodes And Prints Spreadsheets And Text Sideways 


In The Back 


ground... While You And Your Computer Go Off In 


Other Directions... Together! We've Out-Sidewaysed 


ECT 


Putsyouin harmony with your ролог, 


Duet and your spreadsheet... 
they were made to perform 
logether. 

You can work on one spreadsheet 
while Duet is printing another one 
for you. You can even continue 
working on a spreadsheet while 
Duet is printingpartofit sideways 
for you. In fact, Duetlets you 
print spreadsheets, sideways or 


ГРЕЕТ m (ec PUNTER GUN TALH 
лита Patras 
ринго we ТЫШ. A dl 
Tanpa PulNTER Sii ORT 
Font О#мкикги 
Paw ses НОМ; 
PmwréWLtMS PRINVING 0000 
RrScubTHMEK Quir. Акт yx Pot қ " Varun. 
Bavy Qurur РОК REPRINTING 
мати Curts 
UNDERLINISO 
NUMUEN OF PRINTER Passes 


P ya TING 
ars Матионт Dc 
PRINT SrREATSHE ҚТ мемо Y 


normally, without ever booting up Lotus 
or Symphony! So you can even print spread- 
sheet files while you're working in your 
word processor. 
When youswearat yourprinter... 
does that help you remember how to 


getitinlo compressed mode? 


Duet's pop-up menu allows you to select what- 
ever your printer has to offer; compressed 
mode, double width, letter quality or what- 


Sideways. And That's Only One Part of Duet! 


ever. On laser printers you can 
choose between landscape and por- 
trait modes, select papertrays and 
much more. And you'll never have 
Lo memorize escape sequences 

to do it. Duet can make your word 
processor, spreadsheetor database 
report generator do things with 
the printer it never knew was 
possible. 


Duet Is A RESIDENT [ooL THAT GIVES YoU ALL THE PRINTER CONTROL 


SS You’LL EVER NEED... Fon WHATEVER SOFTWARE YOU'RE USING! 


"When you need to slack upa 
bunch of files to be printed, 
do you ever feel like you’re 
just groping in the dark? 
Duel spools all your print files 
into a visible queue that allows 
you to see a list of what's wait- 
ing lo be printed, any time you 
want. You can change the print 
order, cancel files and individ- 
ually configure print jobs Гог 

sideways or normal print. 


Power failure? Printer jam? 

Anyone who’s been around printers for 
a while knows the feeling of hunting fora 
power switch while paper flies in all direc- 
tions and the print head boresa hole in your 
masterpiece. That's why Duet saves print 
queues to disk. When you bring the power 
up again, orclearthe confetti out of your 
printer, you'll be able to restart wherever you 
left off... or even back up a page or two 
if necessary. 


CSI is the original developer of The Spreadsheet Auditor, and the producer of the premier LAN electronic mail system; The Network Courier. 


Lotus AND SYMPHONY ARE TRADEMARKS OF LOTUS CORPORATION. SIDEWAYS БА TRADEMARK OF FUNK SorrwAnk. 
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Have you ever been forced 
out of your own office because 


someone came to visit while your 


printer was hammering away? 


Duet lets you quiet your printer with a key- 
stroke, and then startup again when it's 
convenient for you. 


With all of il’s power, Duet is so easy 10 use 
that in fiveor ten minutes, it will feel like 
an old friend. And like any truefriend, it's 
never intrusive. Depending on how you 
configure it, Duet occupies from 60K 10 
128K of RAM. 


Orderyour copy of Duettoday! 
Phone: 


800-645-5501 or, in California 
dial 800-556-6699 


Or mail us your name and address 
along with a check, money order, 
or your Visa, MasterCard or 
American Express number and 
expiration date. *California resi- 
dents, please add sales tax (62%). 
l'or orders outside of the U.S. 
please add $15. CSI, 736 Chestnut 
Street, Santa Cruz, CA 95060. 


Dealers and Distributors...please 
call the above 800 numbers. 
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INTRODUCING THE FPC386 
Are you tired of waiting for infor- 
mation from your computer? 
With the new FPC386 and FPC 
MEM2M from FORTRON CORP. you 
can now access information at a 
greatly accelerated rate. 


PERFORMANCE 

The high performance 16MHz 
FPC386 with the 80386 is com- 
pletely compatible with the IBM 
PC-AT machine, both in mechani 
cal demands and in function, 
but runs up to three 
times faster. 
Moreover, it is ideal 
for CAD/CAE/CAM/ ` 
CAT workstations, 
network fileserves, Е: 
multi-user/multi-tasking ™ 
systems, UNIX/XENIX and all other 
applications with specific high- 
speed demands. 


SPEED 


state memory cycle and a 32-bit 
wide data bus. 


The FPC386 is equipped with two 
high-speed 32-bit expansion slots 
in addition to a RAM-BIOS with a 
BIOS acceleration rate increased 


If you want to move into the 
computer fast lane, call us at 
FORTRON CORP. 


"^" Ерс MEM2M 
^ memory board 


Comparison Between 
Intel iSBC 386 & FPC 386 


Intel 386 FPC 386 
SERIAL PORT 1 2 
PARALLEL PORT 1 1 


287 SOCKET Daughter Bd On-Board 
The FPC MEM2M memory board ym "yerum Е 
boosts the FPC386 performances MEMORY on Board as a standard 
beyond the reach of any existing 4wait-state О wait-state 
PC through two-way interleaving — |? ^F? available 
memory, providing a zero-wait RAM-BIOS No Yes 2-3x speed 
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by an astonishing factor of 4 to 5. 
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586 features 

ш Sockets for 80287 math 
coprocessors 

ш Sockets for 80387 math 
coprocessors 

Ш Supports RAM — BIOS 

ш Support up to 16M BYTES with 
32-BIT wide memory bus 

ш Two serial ports, one parallel port 

Ш Eight 62-pin and four 36-pin 
PC/XT/AT compatible expansion 
slots 

W Two high speed 32-BIT expansion 
slots 

B Fully IBM's PC/AT functional and 
mechanical compatible 

MEM2M features 

B Two way interleaved, 32-BIT 
wide data bus 

B One wait — state for 16 MHZ 
80386 CPU (zero wait — state 
optional) 

ш 2M bytes RAM 

ш Compatible with INTEL's SBC386 
MEMO20 


= FORTRON 


2380 QUME DR. STE. F 
SAN JOSE, CA 95111 
PHONE: (408) 432-1191 
FAX: (408) 432-1303 
TLX: 559291 FORTRON 


Bill Nicholls 


Inside the 
92786 Graphics Chip 


Intel's graphics coprocessor features silicon window support 


ntel's 82786 graphics 

processor is another step 

in the continuing con- 

flict between the de- 
mand for higher resolu- 
tion, more colors, and faster display. By 
improving the performance of current 
programs, such as Microsoft's Windows 
or Digital Research's GEM, it gives 
users more flexibility withthe programs 
they already have. Апа by expanding 
display speed and resolution, it gives 
software developers more latitude in de- 
signing new systems. 

Intel defines 82786 windows as “рог- 
tions of bit maps . . . output by the dis- 
play processor. " The 82786 can display a 
large number of windows simultaneous- 
ly. It can have up to 16 horizontal window 
segments on any single scan line, and as 
many vertical window segments as there 
are scan lines. 

With the system clock running at 10 
megahertz and the video clock at 25 
MHz, the 82786 executes line draws at 
2.5 million pixels per second, circles at 2 
MPS, and area fills at 30 million bits per 
second. 

The graphics coprocessor’s bus inter- 
face does bus block transfers (BBLTs) at 
24 million bps and draws 25,000 charac- 
ters per second regardless of font or ori- 
entation. Internal hardware handles char- 
acter fonts up to 16 by 16 pixels. Larger 
fonts require both software and hardware, 
or BBLT transfers. 

The 82786 can perform vertical and 
horizontal scrolling immediately, 
without external hardware, and enlarge 
(zoom) up to 64 times in either direction 
(in this case, zoom is a pixel-replication 
function). 

The 82786 internal graphics processor 
and display processor each use 22 ad- 
dress bits, yielding an address range of 4 
megabytes shared by the host processor 


and the graphics display processor. The 
82786 can display up to 1024 colors si- 
multaneously and supports resolutions of 
from 640 by 480 pixels by 8 bits, to 1024 
by 1024 pixels by 2 bits with 60-Hz non- 
interlaced refresh. 

By using video RAMs, you can boost 
resolution to 2048 by 1536 pixels by 8 
bits, up to a maximum of 4096 by 4096 
pixels by 1 bit. In addition, you can syn- 
chronize multiple 82786 chips to produce 
higher-performance systems with more 
colors, higher resolution, and greater 
bandwidth. 


Graphics Coprocessor Architecture 
The principal components of the 82786 
graphics coprocessor architecture are the 
graphics processor, display processor, 
bus interface, RAM refresh unit, and 
graphics memory space (see figure 1). 
The graphics processor executes instruc- 
tions placed in RAM by the host CPU and 
updates the bit map in graphics memory 
for the display processor. 

The display processor transforms the 
bit maps created by the graphics proces- 
sor into the raster sequences required by 
the system display. The bus interface 
comprises four logical interfaces: exter- 
nal, memory access for the graphics pro- 
cessor, host-processor access to proces- 
sor registers and graphics memory, 
graphics-processor access to the graphics 
memory, and requests for video RAM 
refresh. 


The Graphics Processor 

The graphics processor executes linked 
lists of graphics commands residing in 
the host processor’s memory, accessing 
them via the bus-interface logic. The host 
processor first builds the list of graphics 
instructions and their parameters. Then, 
the host processor initializes the graphics 
processor by writing the upper and lower 


bytes of the link address in the graphics 
processor’s control register and setting 
the link-command bit. 

After a reset, the graphics processor 
starts up in poll mode and checks the 
value of bit О (the end-of-instruction-list 
flag) of its instruction register. When the 
host processor loads an instruction that 
has bit 0 cleared, the graphics processor 
begins executing instructions, starting 
with a link address to the beginning of an 
instruction list in memory. 

Once started by the host processor, the 
graphics processor executes instructions 
without being synchronized to either the 
host processor or the display processor. 
The host processor can write graphics- 
processor instructions anywhere in the 
graphics processor’s 4-megabyte address 
space. 

Pixel drawing is done in the graphics 
memory only. The graphics processor 
can update bits in any bit map in the 
graphics memory, regardless of whether 
the display processor is actively display- 
ing that bit map. 

The graphics processor can also oper- 
ate in pick mode. Instead of updating the 
graphics memory, the graphics processor 
executes the instructions and checks to 
see if the pixels they address are in the 
clipping window defined in the window 
descriptor block (see the text box, “Мап- 
aging Windows,” on page 137). If these 
objects are within the clipping window, a 
flag is set to speed up the selection of ob- 
jects on the screen. 

continued 


Bill Nicholls is the owner of BGW Sys- 
tems Inc., a small-business and personal 
computer software company. You can 
contact him there at 16714 Meridian S, 
Suite 200, Puyallup, WA 98373. He holds 
a B.S. in physics from the University of 
Notre Dame. 
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# of frames 


82786 GRAPHICS CHIP 


82786 Chip 


Display 
processor 


Graphics 
| processor 


Bus 
interface 
unit 


CRT 


RAM refresh 
controller 


Graphics memory interface 


System 
memory | Graphics memory (DRAM or VRAM) 


Figure 1: The 82766 graphics coprocessor architecture. 


DISPLAY CONTROL 


ADDRESS 


15 14 1312 1110 9 876 54 32 1 0 
| | I I I | | | | 


between interrupts 


The Display Processor 

The display processor controls the pixel 
output to a CRT, laser printer, or other 
raster output device. The display proces- 
sor transforms the bit map created by the 
graphics processor into the sequence of 
pixels and control signals required for the 
attached device. The display processor is 
optimized for data in packed bit-map 
form but can switch while in a window to 
IBM Color Graphics Adapter mode and 
byte-swapped addressing. You can also 
synchronize the display processor to ex- 
ternal video sources. 

Program instructions also drive the 
display processor, but in a unique 
fashion. Once for each frame, the display 
processor can load a new instruction into 
its registers for execution during the fol- 
lowing frame. This highly complex in- 
struction specifies everything except the 
windows on the screen. The instruction 
(see figure 2) points to another block of 
memory, which specifies the windows. 
The program parameters specify func- 
tions such as hardware zoom, cursor dis- 
play, windows, video pixel rates, and 
CRT timing signals. 

The display processor can zoom the 
display screen horizontally and vertically 
by a factor of from 1 to 64, affecting all 
windows. (This is a pixel-replication 
function, as opposed to recalculating 


Frame interrupt 


Reserved 


C = Cursor on 

D - Display on 

IL = interlace 

W = Window 

status enable 

S = Sync slave mode 

B =Blank slave mode 
АА = Accelerated video 


endpoints and redrawing lines.) At the 
normal video rate of 25 MHz and 8 bits 
per pixel, you can locate windows on the 
screen with single-pixel resolution. You 
can set the cursor to display as 8 by 8 or 
16 by 16 pixels with single-pixel resolu- 
tion. 

The cursor can be opaque, transpar- 
ent, a block, or full-screen cross hairs. 
You can program cursor color, pattern, 
and blinking, and turn off the cursor. 
CRT timing signals are programmed at 
single-pixel resolution, allowing up to 
4096- by 4096-pixel displays. 

Youcanchange the display processor's 
mode to trade off bits per pixel for pixel 
draw rate. Thus, you can exchange the 
basic 25 MHz at 8 bits per pixel for 50 
MHz at 4 bits per pixel, 100 MHz at 2 
bits per pixel, or 200 MHz at 1 bit per 
pixel. At the higher rates, horizontal res- 
olution decreases to 2-, 4-, or 8-pixel 
boundaries. 

The display processor controls the 


оф 01 5» WN о 


Line length clock count 
Vsync clock count 


| 
Yzoom 


___ Уот 2, 
1-bit pixel pad 


4-bit pixel pad 
[S|X| T| C8 | CSC|-] — CurmorPad — | 
C =Cirsoretatuc Берра цап енер) video RAMs by loading the shift registers 


CSC =Cursor status : Cursor Y position (upper) during the retrace time between each scan 
control line. Additional processing is required 


16 words of for each display line containing windows 
cursor pattern or cursor display before the line loading 
into the VRAM shift register. 


т m Q О u > Xd 0O м 


S = Cursor size 

X = Cross hair mode 

T 2 Transparent/ 
opaque mode 


Memory-Access Priorities 
The bus-interface logic performs arbitra- 


Figure 2: Graphics coprocessor display-control block. c per 
tion between four logical interfaces: ex- 
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Managing Windows 


ost of the effort in programming 

the display processor involves set- 
ting the window strip descriptors as win- 
dows are moved and overlaid. The host 
processor must determine which win- 
dows are visible on the screen, in what 
order they appear vertically, and in what 
sequence they appear horizontally. 
From this information, the host proces- 
sor builds one or more linked window- 
strip descriptors that specify how to dis- 
play each window segment ог “tile” (see 
figure A). Descriptors for each strip link 
together in a list forming a complete de- 
scription of the screen in tile-by-tile se- 
quence. Since the list is linked, you can 
update it on the fly if you're careful. 

The window descriptor block shows a 
display header and multiple tile descrip- 
tors, organized in the sequence in which 
they will appear on screen. Each tile is a 
horizontal segment of a window that is 
not obstructed on the display. А Ше can 
be anything from a scan line to a full 
window in height, and from one pixel to 
the full screen in width. The only limita- 
tion is that there can be no more than 16 
tiles per scan line. Each tile can specify 
a separate bit map, bits per pixel, and 
several other window parameters. 

The display processor ties its execu- 
tion of instructions to the display's re- 
fresh rate. During the vertical-blanking 
interval, the display processor will load 

| a new command into an internal control 
biock (if its control registers point to 
one) The internal control block is not 
directly accessible; it is loaded or stored 
by instructions in a six-register section 
of the main graphics-coprocessor regis- 
ters. Display-processor commands gen- 
erate external signals for horizontal and 
vertical timing, blanking signals, and 
the chip's eight video output pins. Inter- 
nally, it controls interlace, synchroniza- 
tion, window and cursor generation, 
colors, and pixel bit-padding. 

During each frame, the display pro- 
cessor executes the command (actually a 
macroinstruction) contained in the 42- 
word internal control block and a vari- 
able-length window descriptor block. It 
can execute only one command during 
the frame, which prevents interference 
with display refresh. Under control of 
the parameters set in the control and 
window blocks, the display processor 


ternal host memory access for the 82786, 
host-processor access to internal registers 
and graphics memory, 82786 access to 
graphics memory, and, most important- 
ly, RAM refresh. 


WINDOW STRIP DESCRIPTOR 


15 14 13 12 11109 8 76 5 4 32 1 O0 


— 
formation 
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descriptor Bits per pixel 
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Second and 
succeeding 
tile descriptors 


Bit-map width 


Start bit Stop bit 
Fetch count 


Same as first 
tile descriptor 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
C 
D | 
E 
Е 


TBLR = Border control bits for top, bottom, left, right. 
WST =Window status 
PC =IBMPC emulate mode 


Z = Zoom 


F = Background field 


Figure À: Graphics coprocessor window-descriptor block. 


retrieves portions of one or more bit . 
maps from graphics memory and out- 
puts them to the display as pixels. 

This process is somewhat complex. 
Here's how it works: The display pro- 
cessor fetches the window-strip-descrip- 
tor header for the first set of tiles. 

Using the tile count, the display pro- 
cessor then loads the first tile descrip- 
tor, which contains the pointers to the 
actual memory containing the image and 
the dynamic window parameters. The 
display processor then builds the pixel 
output from the specified memory areas 
until the tile (created by this tile descrip- 
tor) is completed. 

The display processor then links to 
the next window-strip descriptor (the 
first header specifies the link), and it re- 
peats this process until all the tiles com- 
prising the screen have been built. The 


The refresh unit generates and queues 
RAM refresh requests to the bus inter- 
face, which executes them at top priority. 
The host processor, graphics processor, 
and display processor contend for mem- 


display processor can then load a new 
macroinstruction at vertical-retrace time 
and begin the process of creating the 
next screen. 

While the display processor is busy 
displaying a screen of windows, the 
graphics processor can update images 
and the host processor can set up new 
windows for display. The new set of 
windows is linked by the macroinstruc- 
tion, or a link to a new set of window 
strip descriptors. 

The cost of all these capabilities is the 
significant amount of programming re- 
quired. Streamlining this process will 
require new parameter sets that control 
the 82786 to avoid reinventing fast-line 
drawing. The 82786 represents a func- 
tional step upward, but it will take a little 
time for the programmers to take full ad- 
vantage of this added capability. 


ory access according to a 3-bit priority 

system. 
The priorities break down further into 
first access (FA) and subsequent access 
continued 
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(SA). Default priorities are (high to low) 
RAM refresh, display processor, graph- 
ics processor, and host processor. RAM 
refresh is always the highest priority, but 
you can change the others under program 
control. This allows you to program per- 
formance trade-offs into the chip to take 
advantage of the 82786 for various types 
of applications. 

The default priorities after a reset are 
Host (FA) 7, Display (FA) 6, Graphics 
(FA) 5, Display (SA) 3, and Graphics 
(SA) 2. Since the graphics processor and 
display processor usually access more 
than one word in sequence, the bus inter- 
face provides maximum throughput when 
accessing sequential words. However, if 
sequential access locks out a first access 
from another processor, that might affect 
overall performance. 

This adjustable priority scheme lets 
software maximize the 82786’s perfor- 
mance for specific circumstances by bal- 
ancing access priority of the host proces- 
sor, graphics processor, and display 
processor in relation to their need for first 
and sequential access. 

The refresh-controller parameters, 
which the software sets at start-up, 
schedule the DRAM refresh, although 
the bus interface unit performs the actual 
refresh cycles. Because of the contention 
for graphics memory access, you can 
queue three refresh requests internally. 
The longest acceptable delay without re- 
fresh is 225 cycles at 10 MHz (about 45 
microseconds). 


Manipulating Bit Maps 

The graphics processor converts host- 
processor graphics commands into a spe- 
cific bit representation as specified by the 
drawing parameters contained in the 
graphics-processor instructions. The in- 
struction-execution process starts by 
loading the graphics processor's link ad- 
dress registers (upper and lower byte) 
with an address that points to the begin- 
ning of a list of instructions. The graphics 
processor executes instructions until 
stopped by a flag (bit 0 set to 1) in an in- 
struction word. 

During its execution, the graphics pro- 
cessor shares memory access (with the 
display processor and host processor) to 
the 4-megabyte address space. The bus- 
interface logic controls this sharing ac- 
cording to parameters set by the host pro- 
сеѕѕог at start-up. 

The graphics processor draws a bit 
map into graphics memory. You can 
think of this bit map as a rectangular 
array of display pixels (up to 32K by 32K 
pixels in size) with the |0,0) coordinate 
located at the display's upper left corner. 
Pixels are packed linearly in the bit map. 

The system stores 4-bit pixels as four 
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pixels per 16-bit word, each line consist- 
ing of (the number of pixels divided by 
four) words, withthe lines stored sequen- 
tially. Thus, the bit map is packed into 
the minimum memory required for a 
given display size and number of bits per 
pixel. 

Graphics-processor performance de- 
pends heavily on frequent access to 
graphics memory. Ignoring the overhead 
for instructions, each updated word re- 
quires a read-modify-write (RMW) cycle 
of graphics memory. Ап 8-bit-per-pixel 
resolution requires a word access for 
every two pixels. 

The two predominate factors affecting 
performance are graphics-memory band- 
width and the amount of display-proces- 
sor overhead involved in an operation. If 
you use VRAMS, the graphics processor 
will be able to use up to 99 percent of the 
available memory-bus bandwidth. Using 
DRAMs, the memory bandwidth avail- 
able to the graphics processor depends 
upon the access required by the display 
processor and can be from 50 percent to 
90 percent. 


Graphics Memory 

One of the 82786's key high-perfor- 
mance graphics features is its dynamic- 
memory interface. This interface lets the 
82786 take full advantage of both dual- 
bank and page modes of using dynamic 
RAMs for a maximum speed of 40 mega- 
bytes per second. 

The 4-megabyte linear address space 
of the graphics processor begins at ad- 
dress 00 hexadecimal of the graphics 
memory. If less than 4 megabytes of 
graphics memory is implemented, the re- 
maining addresses access system mem- 
ory (see figure 3). You can move these 
system addresses by setting the top 2 ad- 
dress bits externally to point anywhere in 
the host processor's 4-megabyte address 
space. 

The 82786 was designed to support a 
wide range of DRAM configurations: 
one or two banks for interleaving with 
one to four rows per bank; 16K-bit to 1- 
megabit RAMs in by-1, by-4 and by-8 
width; and page or fast-page modes for 
performance. (Fast-page-mode RAMs 
can be cycled in 100 nanoseconds instead 
of the 200 ns required for page-mode 
RAMs.) 

The memory interface will support up 
to 32 DRAMs without external logic, 
within the total 4-megabyte addressable 
memory. 

The 82786 can also use video RAMs in 
its overall memory scheme. VRAMs 
contain a shift register and a serial output 
that allows high-speed shifting of the 
video data without repeated memory ac- 

continued 
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cess. The use of VRAMs for graphics 
memory decreases the display overhead 
from a maximum of 50 percent to approx- 
imately 1 percent. 

Using VRAMs makes more memory 
cycles available for the host and graphics 
processors, but some features are re- 
stricted. 

The 82786 can zoom VRAM-sup- 
ported displays vertically, but horizontal 
zoom requires external circuitry because 
the 82786 doesn't have access to the bit 
map to replicate the pixels once the bit 
map has been moved into the shift 
register. 

The DRAM access can be single or 
multiple cycle. А single cycle is a single 
16-bit word; a multiple cycle is two or 
more. А single read or write is 300 ns at 
10 MHz, RMW is 400 ns. Multiple-ac- 
cess data rates can run from 10 méga- 
bytes per second for noninterleaved page 
mode to 40 megabytes per second for 
interleaved fast page mode. (To minimize 
processing overhead the display pro- 
cessor uses multiple access whenever 
possible.) The graphics processor uses 
single RMW cycles for pixel updates and 
multiple RMW cycles for block moves, 
while the host processor uses only single 
cycles. 


82786 GRAPHICS CHIP 


The Programmer's Model 

Software configuration controls the 
82786 chip. Host software can program 
the graphics processor and display pro- 
cessor and set the bus-interface-control 
parameters. Host software accesses the 
82786 through a 128-byte block of ad- 
dresses that can be memory- or I/O- 
mapped anywhere in the 4-megabyte ad- 
dress space. The 128 bytes are divided 
into three areas, one each for the graphics 
processor, the display processor, and the 
bus interface. Intel has reserved the un- 
used words in this 128-byte space for fu- 
ture use. 

The bus interface controls access to 
system and graphics memory. The eight 
bus-interface registers contain the most 
critical information for 82786 operation. 
These registers set up the access to all 
82786 control registers, interrupts, and 
their status, DRAM refresh and config- 
uration, and the relative priorities that the 
display, graphics, and host processors 
will have when accessing graphics 
memory. 

Before the host processor can use the 
82786, it must first set up the memory ге- 
location and mapping, configure the 
graphics memory, and set refresh param- 
eters and graphics-processor priorities. 


After allowing sufficient time for all 
DRAMs to refresh, the host creates 
screens by programming the graphics 
processor and displays them by program- 
ming the display processor. 

Within a bit map, the graphics proces- 
sor will draw lines, circles, polygons, 
and arcs. BBLTs can manipulate any rect- 
angular block of bits. 

Character block transfers (CBLTs) 
move character matrices into the bit map 
with four rotations or directions. The 
four categories of graphics-processor in- 
structions are nondrawing, drawing-con- 
trol, geometric-drawing, and bit- and 
character-block moves. 

Nondrawing instructions allow graph- 
ics-processor-register access and control- 
instruction execution, and set up macros 
of instruction sequences. NOP performs 
nothing, LINK directs the graphics pro- 
cessor to the next instruction, and 
INTR. GEN generates ап 82786 interruptto 
the host processor. You can save the 
graphics-processor registers that are not 
directly addressable (registers 1 through 
22) and restore them for program swap- 
ping by DUMP. REG and LOAD_ REG. You 
can build subroutines of instructions by 
using the ENTER... MACRO and EXIT. MACRO 
instructions. 


| Why you should buy a mouse with 


no moving parts. NOW 


Advanced optical technology gives you smooth control, digital accuracy and the 
highest software functionality available in a mouse. The new PC Mouse from Mouse 
Systems" is completely electronic which makes it extremely reliable. So reliable it's the 
only mouse with a Lifetime Warranty." 

Simply put, it has no moving parts. And that means no problems. 


Why you should buy the New PC Mouse. Now. 


Our new PC Mouse makes even the best software better. Even easier to work with. 


Even quicker to get around in. We want you to see how some of the most popular mouse- 


PC Mouse 


State-of-the-art optical mouse. 


driven software gives top performance with the PC Mouse. So for a limited time, you can 
get the PC Mouse together with Reflex?" DESQview,™ Drafix™ or First Choice?" We've 


combined each program with a PC Mouse at a price that's just too good to pass up. 


PC Mouse Microsoft" 
No moving parts. Moving parts. 
No problems. 


In addition to this specially-priced software plus PC Mouse combination, you get 
Designer Pop-up™ menus free. Designer Pop-ups let you create your own mouse-driven 
menus. So, the PC Mouse works with any software program written for use with a 
mouse. Апа quite a few which aren't. 
The PC Mouse plugs right into your serial port. Or, the PC Mouse Bus Plus features 

a serial add-on board with two additional addresses, which gives you system expan- 
sion beyond COMI and COM2. 
Either way, you're getting the best mouse and the best software. 
All, atthe best price. Now. 


"Limited lifetime warranty applies to hardware products only. Warranty limited to North America. Contact Mouse Systems for details. Mouse Sys- 
temsand Designer Pop-upare trademarks of Mouse Systems Corp. Other brandor product namesaretrademarks or registered trademarksoftheir 
respective holders. © 1987 Mouse Systems, 2600San Tomas Expwy., Santa Clara, СА 95051 
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Each drawing operation is subject to 
the parameters set by the drawing-control 
commands. The major controls are defi- 
nition of the memory location of the bit 
map and clipping rectangle, and entry to 
and exit from pick mode. The memory 
location and size define the boundaries of 
the bit map to be operated on. The clip- 
ping rectangle restricts pixel updates to a 
rectangular subset of the bit map. Pick 
mode allows execution of the display-pro- 
cessor instructions without updating the 
bit map. Instead, a flag is set when an in- 
struction points to a pixel inside the cur- 
rent clipping rectangle. This allows for 
quick location of an object selected on the 
screen. 

Other commands control the fore- 
ground and background colors, line 
texture, color-bit mask, and raster 
operations. 


Raster Operations 
The color and texture controls let you 
draw dotted or dashed lines as opaque or 
transparent. The bit mask can restrict 
drawing to a subset of color bits, letting 
you overlay different planes of informa- 
tion on the same screen. 

Raster operation defines the logical 
combination of bits during ВВІТ and 


82786 GRAPHICS CHIP 


CBLT operations. Control commands 
also define the character set, the charac- 
ter orientation, and the intercharacter 
spacing. Both relative and absolute move 
commands are provided for positioning 
in the bit map. 

Geometric commands are the simplest 
to describe. The instructions draw points, 
incremental points, lines, circles, arcs, 
rectangles, polylines (open multisegment 
lines), and polygons (closed multiseg- 
ment lines). 

A scan-line instruction is for fast-fill 
operations once the host processor deter- 
mines the boundaries. Block-transfer in- 
structions can transfer within a single bit 
map for simple moves or logical overlays. 
BBLTs can also transfer across different 
bit maps to combine separately drawn 
images. 

Character transfers move character 
matrices into the bit map with any of four 
orientations or directions. Operating 
within these design parameters, the dis- 
play processor can switch windows or 
displays as fast as once every frame, typi- 
cally 30 to 60 times per second, with 
minimal overhead. Instead of rapidly exe- 
cuting simple instructions, the display 
processor can execute complex instruc- 
tions at a slower rate. This approach is 


well-matched to the nature of the display 
process. 


Future Impact 

The Intel 82786 will clearly improve the 
performance of windowing systems, es- 
pecially systems with slower processors 
and those performing multitasking. 
Microsoft’s Windows and Digital Re- 
search’s GEM are two obvious beneficia- 
ries of the graphics coprocessor. But so is 
every user who loads up a system only to 
find that more speed, higher resolution, 
and more windows are needed. In addi- 
tion to operating systems, applications 
such as CAD and desktop publishing will 
benefit significantly from higher perfor- 
mance graphics. 

One of the side effects of unloading the 
host processor and speeding up the dis- 
play will be to extend the usable lifetime 
of current systems, especially the 8088- 
based systems. Manufacturers of new 
systems might view this with some con- 
cern, but they can rest assured that users 
and software developers will manage to 
dispose of the extra capacity easily. In 
fact, experience with high-performance 
systems typically builds demand for even 
higher performance. The 82786 is an- 
other step in this continuing process. Ш 


Why you should buy a new program 


inst Choice 


Cd fix | 
K | 
NN 


Drafix ($199 Special Offer. 


use screen design and visual user interface. 


$454 Suggested Retail for Program and PC Mouse.) 
72А high performance, full-featured, two dimensional 

CAD package. All of the drawing, designing and editing func- 

tions that designers demand from a serious CAD tool. Easy to 


anda new PC Mouse. Now 


ИШ PFS: First Choice ($199 Special Offer. 
q ЖЕ $338 Suggested Retail for Program and PC Mouse.) 
um» The top selling integrated software program 
combining four applications used most frequently in your 
business—word processing, file management, spreadsheet 
analysis and electronic communications. It's integrated so 
you can switch quickly from one project to the next. 


Reflex from Borland ($149 Special Offer. 
$308 Suggested Retail for Program and PC Mouse.) 
e А relational database with multiple windows giving 
instant graphic analysis of your data with five views: 
form view, list view, graph view, crosstab view and report 


view. Easy to use. Allows you to view data from other 
programs like Lotus 1-2-39 dBASE® or PFS Ғе? 


„ DESQview ($129 Special Offer. 

$328 Suggested Retail for Program and PC Mouse.) 

u =? A powerful multi-window software integrator. 

Gives you up to nine programs running concurrently. An easy-to-use 
application with the benefits of integration such as data transfer, 


windows and multi-tasking. 


Mouse Systems, Dept. 10, 2600 San Tomas Expwy., Santa Clara, CA 95051 Name 

When you order, please specify either the serial version of the PC Mouse, —— Street Address LLL tes 
or, for $20 more, the Bus Plus Version which contains its own serial card. | Phone 

I want to order this software and... PC Mouse ог Bus Plus Card Number: 

О First Choice™ О $199 ог O $219 Name on card: 

O Drafix™ П $199 ог O $219 Signature 

Г] Reflex™ О $149 ог LJ $169 Sub-total: 

O DESQview™ О $129 ог O $149 Add 7% sales tax if a CA resident: 


Send check or money order made payable to: Mouse Systems. 


Po Total Amount: § J ___———_ 00Р 


lease charge my O VISA 
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SOMETIMES, THE ACID TEST OF OUR 
MICROPROCESSOR DEVELOPMENT 
TOOLS IS UP IN THE AIR. 


Two miles up, in the belly of a U2 jet, the US. 
Government is now tracking acid rain and radioactive 
particles with a just-developed device called an Upper 
Air Sampler. 

But months earlier, with expensive development 
hardware on the blink, timely completion of the project 
was in real jeopardy. 

Luckily, Avocet was called to the rescue. And 


After assembly, check your program with AVSIM“ 
—widely acclaimed as the best simulator/debugger in 
the industry. AVSIM tests target ИР code right on your 
PC—with no special hardware. It's crashproof. And 
what you see is what you get: AVSIM’s full-screen 
display gives you instant visual access to the entire 
CPU—registers, memory, 1/О ports, even attached 
peripheral chips. 


within 48 hours we came through. With “the best 
software development tools” their design engineer 
had ever seen. 

Not to mention, down-to-earth prices. 

Let Avocet turn your PC or VAX into a 
powerful, integrated development system in 48 
hours, even overnight. 

Avocet can help you turn more good ideas into 
more real products in less time. 

Just call us now and well get you up and running 
—with everything you need to turn your computerinto a 
personal, professional development system. 

All at a modest price. From a single source. Backed 
by the reassurance of a technical hotline. So friendly, 
knowledgeable support is always as close as your phone. 

No wonder design engineers with no time to spare 
come to us first—and keep coming back smiling. 

Any similarity to Intel, Hitachi or Motorola 
is purely intentional. 

Avocet’s professional quality AVMAC" assemblers 
run on any PC-compatible with DOS or Xenix. And on 
VAX Unix. Just released, AVMAC Version 20 has major 
speed improvements to assure you lightning-fast 
assembly. Plus, enhanced compatibility with Intel, 

‘Hitachi, Motorola & other chip makers—so you can 
convert existing code more easily than ever before. 

Each AVMAC package comes complete with our 


Try before you buy. 

Order your AVMAC assembler and AVSIM 
simulator/debugger today and we'll include a special 
demo kit for both. Try the demo for 30 days. If youre not 
satisfied for any reason, return the unopened products 
for a full refund, less the $35 demo/documentation kit 


AVLINK™ linker, AVLIB" librarian, AVREF" cross- which is yours to keep. 
reference generator and new 200+ page AVMAC User's Avocet Systems. We help you get your job done, 
Guide—all the assembly tools you want and need. on time and on budget 


Avocet delivers all the tools you need—in 48 hours or 
less. Ask about our AVPROM" and AVPAL" programmers. 
3. And our NEW 8051 in-circuit emulator, development 
| boards, AVPAS 51" cross-compiler 
—and AVKIT, the total Unix 
| toolbox for DOS, including the 

į incomparable VI editor. 


Avocet Systems, Inc, 120 Union Street 

РО Box 490AH, Rockport, Maine 04856 
*Outside US and in ME, call (207) 236-9055 

TLX: 467210 AVOCET СІ FAX: (207) 236-6713 
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SEAGATE GOES INTO ORBIT. 


At Harvey-Lynch, a Houston electronics 
company, Steve Lieber uses Seagate disc drives to 
help surveyors process GPS satellite signals. 

Steves business depends on accurate infor- 
mation retrieval. That's why Steve depends on a 
Seagate drive. 

Worldwide, over 6 million of our hard 
disc drives provide dependable data storage for 
quality-conscious people. 

If your business is looking for a new computer, 
disc memory upgrade or add-on, ask for Seagate 
by name. 

People who are on their way up do. 

Seagate Technology, 920 Disc Drive, Scotts 
Valley, CA 95066. 800-468-DISC. 


бу Seagate . . 


The first name in disc drives. | Inquiry 231 for DEALERS ONLY. 
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Introduction 


Prolog 


T wo years ago, in August 1985, BYTE focused on a group 
of programming languages called Declarative Lan- 
guages. One oftheselanguages, Prolog, has sincebecome so 
prominent that it now deserves an issue by itself. Prolog has 
proven to be well-suited to the development of expert sys- 
tems, natural-language interfaces, databases, and rapid pro- 
totyping of applications. Indeed, because of the success of 
systems such as Borland's Turbo Prolog, the language is be- 
coming one of the more popular programming languages. 

We begin our coverage with an introduction to Prolog by 
William Clocksin, who, with Christopher Mellish, wrote 
Programming in Prolog, generally considered the de facto 
standard of the language. If you've wondered what Prolog is 
all about but haven't tried it out, the numerous examples in 
this tutorial article are the place to start. Mr. Clocksin also 
includes a description of a current project: applying Prolog 
to digital circuit analysis. 

Although the traditional applications for Prolog have been 
in the areas of expert systems and natural-language inter- 
faces, the language is amenable to several other applications. 
Alex Lane describes a novel application: simulating an 8085 
microprocessor. Mr. Lane's program, by the way, started 
off as a way to develop software for his Tandy Model 102 
portable computer. He also describes how you could use 
Prolog to simulate other microprocessors. 

Prolog is ideal for solving logical problems, but not for 
problems involving, for example, arithmetic. Our next au- 
thor, Catherine Lassez, describes a general framework of 
languages called the Constraint Logic Programming 
Scheme. Fromthis framework, a new type of logic program- 
ming language has been derived with some powerful capa- 
bilities. 

Although the so-called Edinburgh dialect of Prolog out- 
lined by Clocksin and Mellish has become more or less stan- 
dard, many programmers now use Prolog II, which has a 
slightly different syntax. Prolog II was developed by Alain 
Colmerauer, whom many regard as the father of Prolog. In 
"Opening the Prolog III Universe," he describes the latest 
version of Prolog. Like constraint logic programming, Pro- 
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log Ш has some interesting and powerful capabilities. 

And finally, Stan Szpakowicz describes "Logic Gram- 
mars," an important part of Prolog that is ideal for language 
processing but is unfortunately excluded from some com- 
mercial Prolog systems. Mr. Szpakowicz, a coauthor of the 
book Prolog for Programmers, shows how a simple compiler 
can be quickly and concisely written using logic grammars. 

On BIX, we have an interesting applicaticn article: a logi- 
cal spreadsheet written in Prolog. The article and its accom- 
panying program were written by Greg Closter and Paul 
Weiss of Arity Corporation. 

In the past two years, a number of powerful Prolog inter- 
preters and compilers have become available for microcom- 
puters. We can expect to see several innovative commercial 
applications written on these systems in the near future. 
Many more Prolog applications will undoubtedly be devel- 
oped for private use. We eagerly await the innovative pro- 
grams that will be made available by the increasing populari- 


. ty of Prolog. 


—Rich Malloy and Ken Sheldon, 
Technical Editors 


Illustration by Robert Tinney 


PROLOG 


A Prolog Primer 


An introduction and tutorial to the popular 
artificial intelligence language 


In the late 1970s, I was responsible for 
teaching AI languages to graduate stu- 
dents at the Department of Artificial In- 
telligence, University of Edinburgh. I be- 
gan planning and writing what I believe 
was the first textbook on Prolog for the 
course, and I enlisted the aid of Chris 
Mellish when it became clear I couldn't 
handle the whole thing. When Program- 
ming in Prolog was finished, we thought 
that perhaps as many as 50 people around 
the world might be interested in the book, 
and we were greatly relieved that the 
well-known science publisher, Springer- 
Verlag, agreed to publish it. The interest 
in Prolog and our book after 1982 took us 
by complete surprise and continues to as- 
tonish us. 

Onereason for the recent popularity of 
Prolog is that good implementations are 
available for personal computers. Prolog 
has gained acceptance as a powerful vehi- 
cle for nonnumeric programming, partic- 
ularly in the AI field. Prolog is also used 
in many parts of industry, partly for ex- 
perimental pilot projects, and partly for 
purposes having considerable commer- 
cial value, [Editor's note: See the text box 
"Defining Digital Circuits with Pro- 
log."] Prolog has been recognized by 
Japan's Fifth-Generation Computer Re- 
search Project as the foundation of a new 
generation of computers that use logical 
deduction, instead of arithmetic calcula- 
tion, as their principle of operation: A 
computation is seen as a deductive proof 
generated from a set of axioms. 

Prolog is the first practical and effi- 
cient language to have been inspired by 
research on logic programming, which is 
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the idea that programs can be built by 
writing down statements about a problem 
in a formal logic (usually predicate calcu- 
lus). From this basis, two issues arise 
immediately. 

First, how should our assumptions and 
thinking about a problem be set down in 
statements of logic? Many of our assump- 
tions about a problem are implicit and are 
difficult to make tangible in a logical 
Way. 

Second, how can the statements be in- 
terpreted in a mechanical and efficient 
way to produce the solution to a problem? 
Logic has no control structures, so an ad- 
ditional interpretation must be put on log- 
ical statements. 

There will probably never be an ideal 
logic programming language. Prolog is a 
start in the right direction, but some 
theoretical ideals and aesthetic niceties 
have been compromised to produce a 
practical and efficient system for real 
programming. 


The Prolog Approach 

Prolog is best suited to applications that 
require symbolic computation, This ap- 
proach contrasts with more conventional 
views of computation in the following 
way: First, the basic data structures used 
during symbolic computation are not re- 
stricted to numbers and strings but can be 
arbitrary structures of symbols and the 
relationships among them, possibly con- 
taining structures to be interpreted as pro- 
grams. Second, the basic operations are 
not restricted to comparison and assign- 
ment but include processes of matching 
and constructing symbol structures. 


Thus, the Prolog approach to program- 
ming is not restricted to numerical calcu- 
lation but also permits inference. Infer- 
ence allows conclusions to be drawn from 
a given number of assumptions about the 
problem. 

Many newcomers to Prolog find that 
the task of writing a Prolog program is 
not like specifying an algorithm, as in a 
conventional programming language. In- 
stead, the Prolog programmer asks what 
formal relationships and objects occur in 
the problem and what relationships are 
true about the desired solution. The Pro- 
log approach is to describe known facts 
and relationships about a problem rather 
than to prescribe a sequence of ‘steps 
taken by a computer to solve the problem. 
When you program your computer in 
Prolog, the computer carries out the 
computation partly according to what- 
ever new facts Prolog can "infer" from 
the given ones, and only partly according 
to explicit control information that you 
supply. 

Novice programmers find that well- 
written Prolog programs are more com- 
prehensible than equivalent programs 
written in conventional languages, but 
they tend not to appreciate the limitations 

continued 


William Clocksin (University of Cam- 
bridge, Corn Exchange St., Cambridge 
CB2 3QG, England) is an assistant direc- 
tor of research at Cambridge 's Computer 
Laboratory. His research concentrates 
on inference machines and the applica- 
tion of logic programming to control sys- 
tems and design automation. 
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Defining Digital Circuits with Prolog 


ny digital logic circuit can be built 

from standard logic gates such as 
NAND and INVert. The behavior of a 
logic gate is readily described as Prolog 
clauses, and logic circuits can be de- 
fined and simulated by Prolog pro- 
grams. For example, an inverter is de- 
fined by the two clauses: 


inv(0,1). 
inv(1,0). 


The constants 0 and 1 stand for logic low 
and logic high signals, respectively. A 
goal of the form inv(X, Y) will take the 
input signal X and invert it, giving the 
output signal Y. Similarly, the NAND 
gate is represented as the goal 
nand(X,Y,Z), which takes inputs X and 
Y and gives output Z. Recall that 
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NAND isthe inverse of AND, for which 
the output is 1 only if all the inputs are 1. 
The truth table for AND and NAND is 


X 

U 0 0 1 

0 1 0 1 

1 1 

1 0 
Prolog 


rules. The head of the rule gives the 
name of the circuit together with its in- 
puts and outputs; the body of the rule 
contains one goal for each component of 
the circuit. Wires connect the ports (in- 
puts or outputs) of components. Wires 
are repres ited as variables, so argu- 
ments having the same variable name in- 


Figure À: A circuit designed to perform the XOR function, using NAND 
gates. This circuit can be simulated by a short Prolog program. 


that conventional languages place on 
their useof computing resources. 

Onthe other hand, programmers expe- 
rienced in conventional languages are 
better prepared to deal with abstract con- 
cepts such as variables and control flow, 
but they may find Prolog difficult to 
adapt to and may need a lot of convincing 
before they consider Prolog a useful pro- 
gramming tool. 

You can view programming in Prolog 
as 


° Specifying some facts and rules about 
objects and their relationships. 

* Asking questions about objects and 
their relationships. 

The program that is presented to a Prolog 
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system consists of a database that con- 
tains the facts and rules that are relevant 
to a problem. 

The problem is then solved by formu- 
lating it as a question to be answered by 
the system using the information 
contained in the database. For this rea- 
son, Prolog is a conversational system: 
You enter facts, rules, and questions at 
the keyboard, and the system prints an- 
swers on its display. 


First, the Facts 

When you say "John owns the book," 
you are declaring that a relationship 
(ownership) exists between one individ- 
ual object John and another individual 
object denoted by “the book." This rela- 
tionship has a particular order: John 


dicates that a wire connects the corre- 
sponding ports. Here is an example, 
where a circuit is defined to perform the 
exclusive-OR (XOR) function, where 
the output is 1 when the inputs are dif- 
ferent and O when the inputs are the 
same. The XOR truth table is 


XOR 


X Y 


The circuitry to perform the XOR is 
shown in figure A and is defined by the 
following Prolog rule: 


xor(X,Y,2) :- 


Figure B: A divide-by-2 frequency 
divider circuit, which can be easily 
simulated in Prolog. 


owns the book, but the book does not own 
John. : 

When you ask the question “Does John 
own the book?,” you are attempting to 
find out about a relationship. One way of 
writing the fact “John owns the book" in 
Prolog is 


owns(john, book). 


I am using the standard “Edinburgh” no- 
tation for Prolog, which is probably the 
most common. In this notation, the 
names of all relationships and objects be- 
gin with a lowercase letter. The relation- 
ship is written first, and the objects in- 
volved are written separated by commas 
and enclosed in parentheses. A period is 
placed at the end of the fact. 
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‘nand(X,Y,A) > 
nand(X,A,B), 
nand(Y,A,C), 
nand(B,C,Z). 


The local variables A, B, and C are 
names for the internal connections of the 
circuit. These connections are effective- 
ly "hidden" from any program that uses 
the xor predicate as one ofits goals. Cir- 
cuits can be constructed of arbitrary 
“depth,” so, for example, xor goals can 
be used to define parity testing circuits, 
which can be used in interface circuits, 
which can be used in larger circuits, and 
SO On. 

Simulating a circuit is as easy as run- 
ning a Prolog program. Here are some 
things you càn do with the XOR circuit 
just defined (the computer's reply fol- 
lows each query): 


2- хог(0, 1:7) а 
Х=1 


?-xor(X,0,Y). 
X=0, Y=0; 
X=1, Ү=1 


?- xor(X,Y,1). 
X=0, Y=1; 
X=1, Y=0 


You can verify these results by checking 
them against the XOR truth table. No- 
tice that you can do much more than 
simply feeding in inputs to obtain out- 
puts. Because of the bidirectional nature 
of pattern matching, you can also find 
any conditions under which combina- 
tions of inputs and outputs have certain 
signal values. For example, the last 
question asked for the possible inputs 
that must occur for the output of an XOR 


It is necessary that the objects listed 
appear in a consistent order. The particu- 
lar order is not important as long as it is 
consistent. In the example above, I have 
written the owner first and the object 
owned second. 

If you define a “likes” relationship be- 
tween a liker and a liked person, you 
might write 


likes(john, mary). 


to represent the fact that John likes Mary. 
This is not the same fact as 


likes(mary, john). 


If you wish to represent the fact that John 
likes Mary, and also that Mary likes 


gate tobe 1. There are two possibilities, 
as shown. This method of testing “hypo- 
thetical states" is a useful technique and 
can be applied to arbitrarily large cir- 
cuits in Prolog. 

We arenot restricted to simple combi- 
national circuits. We can use lists and re- 
cursion in defining clocked sequential 
circuits. Here is a very simple divide- 
by-2 frequency divider circuit, com- 
posed of a D-type flip-flop and an in- 
verter, such that a pulse train arriving at 
X will appear at Y halved in frequency, 
as shown in figure B. 

First you ‘should specify the behavior 
of a D-type flip-flop. The basic form of 
each fact is dff(D,C,Q,Qn), for Data 
input D, Clock input C, current state Q, 
and next state Qn. Eight facts are 
required: 


It is assumed that the flip-flop is trig- 
gered on the rising edge of the clock 
pulse. The first four facts define the flip- 
flop’s response to a falling clock pulse 
(C=0), and the last four facts define the 
response on a rising clock pulse (С = 1). 

The next step is to write a rule defin- 
ing the divider circuit. 


div(X,Q,Y) :- 1nv(Q,D), 
dff(D,X,Q,Y). 


It is important to include an extra argu- 
ment Q to represent the current state of 


John, you must say so in two separate 
facts. 

The name of a relationship is called a 
predicate, and the objects inside the pa- 
rentheses are called arguments. So the 

‘above example is a fact about the predi- 
cate likes, which has two arguments, 
john and mary. 


On to Questions 

Once you have collected some facts in a 
database, you can then ask questions 
about them. Here is a database of some 
friends: 


likes(john, mary). 
likes(john, fred). 
likes(mary, fred). 
likes(fred, john). 


the circuit. Later you'll see how to 
* jam" this argument with an initial 
value whenthe simulation begins. 

The definition of inv was given earli- 
er. The input and output of the divider 
circuit are given by a train of pulses, rep- 
resented by Prolog lists. A typical input 
to the circuit might be [1,1,0,1,0,1]; 
each 1 in this list denotes a pulse (rising 
edge), and each 0 denotes the absence of 
a pulse. Wecan now embed the div cir- 
cuit into a "test circuit" by writing a 
Prolog procedure that recurs over an in- 
put list of pulses. The current state is 
jammed with an initial value (0), and the 
output states are collected into an output 
list. The goal divide(P,I,Q), when 
given a pulse list P and initial state I, 
will thus construct the output pulse list 
Q. The definition of this test circuit is ° 


àivide([],S,[1). 
divide([P|Ps],S, [QlQ8]) :- 
div(P,S,Q), divide(Ps,Q,Qs). 


Sample simulations of this circuit (with 
the computer’s reply) follow: 


?- divide([1,1,1,1,1,1],0,Q). 
0=[1,0,1,0,1,0] 


?— divide( [0,1,0,041,1,0,0]; 
0,Q). 
Q-[0,1,1,1,0,1,1,1] 


I have only touched on some very ele- 
mentary aspects of simulating digital 
circuits. For further information on how 
Prolog can be used for several tasks in 
digital circuit and VLSI circuit analysis, 
refer to my paper “Logic Programming 
and Digital Circuit Analysis," in the 
Journal of Logic Programming 4, no. 1 
(March 1987), pages 59-82. 


In Prolog, you ask '*Does John like 
Mary?" by typing the following goal: 


?- likes( john, mary). 


Questions are entered at the Prolog “?-” 
prompt, as shown. 

To answer this question, the Prolog 
system examines each of the entries in the 
database, looking for facts that match the 
question. In this case there is a matching 
fact (the first one), so the Prolog system 
answers 


yes. 
Given the above database, if you ask the 
question 


continued 
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?-likes(john,x), 


likes(x,john). 


likes(john,tred). 
likes(mary,fred). 


whether John likes anyone who likes John. 


?-llkes(mary, john). 
then the Prolog system will answer 
no. 


This response actually means that the fact 
cannot be proved by what is in the 
database. 

Questions can also include variables. 
In Prolog, a variable takes the place of an 
object the programmer is unable or un- 
willing to name at the time of writing the 
program. А variable stands for an object; 
its usage is closer to high school algebra 
than to conventional computer languages. 
In particular, variables cannot be as- 
signed to, but you can instead substitute 
objects for variables. Also, objects can 
contain variables, as you'll see later. 

Using a variable, you can ask “Is there 
some thing X that John likes?" by typing 


?- likes( john, X). 

In our notation, any word that begins with 
an uppercase letter is a variable. In the 
above database, two facts happen to 
match this question. The first is mary, so 
the system prints out 

Х = mary 
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х = тагу 


?-likes(john,x), 


„=й „| 


?-likes(mary,john) 


M 


- no Á 


likes(john, mary). 


{ likes(john,fred). 1 
[ likes(mary,fred). Y 


likes(x, john). 


Mc 


x = fred 


3(fred, john) 


ы, 


- yes 


E 


Figure 1: With Prolog, you can set up a database of facts about who likes whom and use two goals plus the variable X to ask 


and waits for a reply from you. In Edin- 
burgh-standard Prolog implementations, 
if you press the Return key, the system 
will abandon the search for more match- 
ing facts. If you type a semicolon, then 
the search will be continued. А complete 
interaction might look like this: 


?- likes(john, X). 
X - mary ; 

X= john ; 

no 


The last reply, no, means there are no 
more facts that can satisfy the question. 

Another way to ask more complicated 
questions is to use conjunctions. If you 
wish to know whether John and Mary like 
each other, you can state the question in 
the form of two goals, each separated by a 
comma. The comma is pronounced 
“and”: 


?—likes(john,mary), 
likes(mary, john). 
no 


Using variables, you can use two goals to 
ask whether John likes anyone who likes 
John: 


?- ]ikes(John,X), likes(X,john). 


X - fred 


In the first goal of this question, X is ini- 
tially unknown. However, when search- 
ing the database, the Prolog system finds 
a fact that matches if X is mary (see figure 
1). As a result of this find, the system re- 
places any occurrence of X in the question 
with mary. | 

Next, Prolog considers the second 
goal. With the variable substituted, the 
goal now reads as likes(mary, john). 
This goal fails because there is nothing to 
match it in the database. However, the 
system had not searched the database 
completely before finding a match for the 
first goal; there might be some other fact 
that matches the first goal. 

Indeed there is, when X is fred, So 
now the system substitutes fred for X and 
tries the second goal again: 11kes( fred, 
john). This time the goal succeeds be- 
cause the system finds a matching fact in 
the database. Both goals thus succeed, 
and Prolog prints out the first (and in this 
case the only) answer as shown above. 

It is important to note that the system 
alternates between two neighboring goals 
in a conjunction to find an answer that 
satisfies them both. An arbitrary number 
of goals separated by commas can partici- 
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PROLOG PRIMER 


A variable's usage 

is closer to high school 
algebra than to 
conventional languages. 


pate in this way. This is the basis of a 
powerful technique called backtracking, 
by which all conjunctions of goals are 
solved. 


Finally, Rules 

Often it is useful to express many facts in 
the form of a single rule. Suppose I want 
to express the fact that John likes every- 
one who drives a Ford car. It is far sim- 
pler to store a rule about what John likes, 
instead of listing all the people he likes. 
You can represent this as "John likes X 
provided that X drives a Ford." You write 
this as the following rule: 


likes(john,X) :- drives(X,ford). 


The rule is composed of a head, which 
describes the result of the rule, and a 
body, which puts conditions on whether 
the head is true. The head and body are 
separated by the “ :-" sign, which means 
"provided that" or simply “if.” Again, a 
period is written at the end of a rule. For 
this example, you need to have a database 
of facts of the form drives(X,Y), mean- 
ing that person X drives car Y. 

Rules can be entered in the database 
the same way as facts. When program- 
ming, you usually put in a mixture of 
facts and rules, depending how you de- 
cide to represent the problem. If, when 
searching the database, the system finds 
the head of a rule that matches the current 
goal, it will try to satisfy the subgoals in 
the body of that rule, using the same 
“match and backtrack” style, in order to 
satisfy the original goal. 

Let's look at a simple rule about sis- 
ters. Suppose you have two people X and 
Y. Person X is a sister of person Y pro- 
vided that X is female and that X and Y 
have the same parents. This definition 
translates directly into a Prolog rule as 


sister(X,Y) :- 
female(X), 
parents(X,Ma,Pa), 
parents(Y,Ma,Pa). 


Notice that Prolog is not fussy about how 
you write program text on the page. This 
rule is read, “It is a fact that X is a sister 
of Y provided that X is female, and the 
parents of X are some objects Ma and Pa, 
and the parents of Y are (the same) objects 
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Ma and Pa." Here are some facts about a 
family that will help this rule to succeed: 


female(alice). 

female(victoria). 

male(albert). 

male(edward). 
parents(edward,victoria, albert). 
parents(alice,victoria,albert). 


Now you may ask whether Alice is a sis- 
ter of Edward: 


?- sister(alice, edward). 
yes 


Let's try a few more questions, each 
shown with the answer the system gives. 
Notice the use of variables in some 
questions: 


?- sister(alice,victoria). 
no 


?- sister(alice,alice). 
yes 


2- sister(alice,X). 
X = edward 


?- sister(X,Y). 

X = alice, Y = edward ; 
X= alice, Y=alice ; 
no 


?— sister(X,X) 
X=alice 


?- sister(X,Y), parents(Z,W,Y). 
no 


The last question asks if X is the sister of 
someone (Y) who is the father of a child 
(Z). The system finds nothing in the data- 
base that satisfies such a question. 

Here is a collection of simple one-rule 
examples. Each rule uses backtracking to 
find a set of objects that satisfies the goals 
in the body. Remember that these rules 
are not questions but compact ways of ex- 
pressing a complex relationship among 
objects. 

Example 1: "John likes anyone who 
likes wine and food. " 


likes(john,X) :- 
likes(X,wine), 
likes(X,food). 


Example 2: *X was on the throne dur- 
ing year Y if: X reigned between years А 
and B, and year Y falls between years A 
and B." In this example, you assume that 
clauses for reigned exist in the database. 
In the following rule, the built-in infix 
operator “-<” has the usual meaning of 
"less than or equal to”: 


on. throne(X,Y) :- 
reigned(X,A,B), 
A=<Y, 
Ү-<8. 


Relevant facts for the database pertaining 
to the fifteenth-century House of Avis 
(Portugal) are: 


reigned(duarte,1433,1438). 
reigned(alfonso V,1438,1481). 
reigned(john II,1481,1495). 


Example 3: “Тһе population density of 
country X is Y." Here you assume that 
the database contains facts relating a 
country to its population and area. In the 
following rule, you use the built-in infix 
is operator, which evaluates the arithme- 
tic expression on its right-hand side and 
matches it with the object on its left-hand 
side: 


density(X,Y) :- 
population(X,P), 
area (Х,А), 
YisP/A. 


Relevant facts for population (in millions 
of people) and area (in millions of square 
miles) for 1976 look like this: 


population(usa,203). 
area(usa,3). 
population( india, 548). 
area(india,1). 
population(brazil,108). 
area(brazil,3). 


Using Data Structures 

A structure is an individual object that is 
named by listing its component parts. For 
example, you can treat the kings of the 
previous example in a more flexible way. 
Each king is an individual consisting of a 
name, a Serial number, and the country 
ruled. So you can represent “Alfonso the 
V of Portugal" as king(alfonso, 
5, portugal) and "Henry the VIII of En- 
gland" as the object king(henry, 
8, england). 

Structures are written with a type of in- 
dividual (like king) and components that 
identify the details of the individual. A 
structure looks like a fact, but structures 
are written only when an object is expect- 
ed—that is, "inside" facts and rules. 
Here is another way to write a program 
using structures to represent details of the 
individual kings: 


reigned(king(duarte,O,portugal), 
1433,1438). 
reigned(king(john,2,portugal), 
1481,1495). 
reigned(king(john,3,sweden) , 
continued 
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1568,1592). 

on. throne(Country, King, 
Serial,Year) :- 
reigned(king(King,Serial, 
Country),A,B), 
А-<Ү, 
Y=< B, 


Remember that any word beginning with 
a capital letter is a variable. Now, to ask 
which John ruled an unknown country in 
1588 (the year of the Spanish Armada), 
you would ask: 


?- on. throne(C, john, 8,1588). 
С = sweden 
p= 3 


Here is another example, where you use 
structures to represent parts that you 
might order from a supplier. You can 
make a simplified description of a car 
using the structure 


car(Make,Color,Year) 


so that a list of cars for sale (with seller 
and price) can be written like this: 


sale(car(ford,white,1955), 
smith,100). 

sale(car(volvo,blue,1980), 
jones,2000). 

sale(car(fiat,green,1974), 
jones,1000). 


You can now ask the following questions. 
First, can any seller (5) supply any car 
(C) costing less than a price (P) $500? 


In this question, the built-in operator “<” 
has the usual meaning of “less than.” 
Using the above database, the answer 
would be printed 


С =car(ford,white,1955) , 
S = smith, 
P = 100 LI 


Next, can Smith supply the same car as 
Jones at a lower price? 


?- sale(C,smith,SmithPrice), 
sale(C,jones,JonesPrice), 
SmithPrice < JonesPrice. 


The answer here would be no. Although 
Smith can supply some car cheaper than 
Jones, he cannot supply the same kind of 
car Jones could supply. Finally, you want 
to know if anyone can supply a green car: 


?- sale(car(M,green,Y),S,P). 
M=fiat, 
Ү = 1974, 
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Figure 2: The use of Prolog's list 
feature lets you design a program to 
plan routes through the rooms in a 

maze, without endlessly visiting the same 
rooms (see text). Arrows indicate a 
one-way path. 


8 = jones, 
P = 1000 


Although the car example here uses the 
sale facts only to answer direct questions 
from the user, there is nothing to stop you 
from using sale within programs. 


List Processing 

Just as in the language LISP, the data 
structure known as the list plays an im- 
portant part in Prolog programs. Lists 
are just ordinary structures, but they are 
so common that Prolog has special “ѕуп- 
tactic sugar" to make lists easier to write. 
The elements in a list are separated by 
commas, and the whole list is enclosed in 
a pair of brackets. Lists can contain any 
objects, even variables and structures 
(and other lists). The empty list contains 
no objects. Hereare some examples: 


[john,will,join,the,company] 
[this, [has, several(types,of)], 
elements] 


[] 


The head of a list is its first element, and 
the tail of a list is the list without its first 
element. If a list can be described only by 
its head and tail, then you use the notation 
[X| Y] where X is the head and Y is the tail. 
This is useful in pattern matching. For 
example, you can define a predicate, 
member, which succeeds if its first argu- 
ment is a member of the list given in its 
second argument. For example, you can 
find out if Darwin is in a list of influential 
nineteenth-century thinkers: 


?- member( darwin, [marx, 
darwin,freud]). 
yes 


To define member, you need two state- 
ments. The first is, "It is a fact that X is a 
member of a list if X is the head of the 
list." The second is, *X is a member of a 


list provided that X is a member of the tail 
of the list." Writing this in Prolog gives 


member(X,[X|Y]). 
member(X,[H|L]) :- member(X,L). 


This is a recursive definition that is exe- 
cuted in the same way as any other kind of 
Prolog statement. А bonus of using vari- 
ables is using member to search a list: 


?- member(X, [marx, darwin, freud]). 
Х-пагх; 

X = darwin ; 

X = freud 


In the next example, you use Prolog to 
plan routes through a maze (see figure 2). 
Rooms in the maze are identified by let- 
ters, and path facts indicate how the 
rooms are connected. In the following ex- 


ample database, path(X,Y) means that 


there is a one-way path connecting room 
X to room Y: 

path(a,b). 

path(b,c). 


Here is a definition of route(X,Y), 
which succeeds if there is a route from 
room X to room Y. You need two state- 
ments. The first is, “It is a fact that there 
is a route from X to X." The second is, 
"There is a route from X to Y provided 
that there is a path from room X to some 
other room Z, and you can plan a route 
from Z to Y." 


route(X,X). 
route(X,Y) :- path(X,Z), 
route(Z,Y). 


This program does not allow for the pos- 
sibility that the maze may have loops. As 
a result, the program itself might get into 
an endless loop by re-searching rooms it 
has searched before. To avoid this possi- 
bility, the program should keep a list of 
room names that have been visited and 
ensure it visits only rooms not on the list. 
In this new version, the third argument T 
is a “trail” of room numbers, represented 
by a list: 


route(X,X,T). 

route(X,Y,T) :- 
path(X,Z), 
not(member(Z,T)), 

route(Z,Y, [Z|T]).. 


This time, Z is on the route provided it is 
continued 
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and games all packed on one 
disk.2) PC-WRITE — Try this 
famous feature packed word 
processor. It's a winner! 3) 
FONT-SET — Lets you set 
popular fonts like bold, under- 
line, etc. on most late model 
printers from Citizen, Epson, 
NEC, Okidata, Panasonic, 
Star, Toshiba, etc. You can 


LANGUAGES 
Lattice C Compiler 
Microsoft C Compiler 
Microsoft Fortran 4.0 
Microsoft Macro Assembler ... 
Microsoft Pascal Compiler ... 166 
Microsoft Quick Basic 3.0..... 55 
Ryan McFarlan Fortran 
Ryan McFarlan Cobol 
Turbo ВЕБЕ, с.е 55 


INCREDIBLE VALUES 
Nationally advertised boards 
for IBM PC and most compat- 
ibles at give away prices. 
Keyboards (similar 

to 5151) 

Monochrome Board w/printer 
port (similar to Hercules 
Graphics) 

Expansion Board 


EB | Multifunction Board w/game 
ТТТ port (similar to AST 
адыл, —. Л six pack) 
Hit: WU. Four Drive Floppy 
i. | M Controller 


Turbo Pascal w/8087 * BCD .. 55 


PROJECT MANAGER 
Harvard Total Project Il 
Microsoft Project 
Super Project Plus 
Timeline 2.0 


even use your printer like a 
typewriter! 4) ABC-LIST — 
Great mailing list program! 
Sort on any field, do qualified 
searches, print reports and 
mailing labels, and more! 


— SOFTWARE — 


ACCOUNTING 
ЕРІ AP, AR, PR, GA 


Dac Easy Accounting 
Dollars & $ense 
Managing Your Money 3.0... 


COMMUNICATION 


SPREADSHEET 
Microsoft Muitiplan 
Spreadsheet Auditor 3.0 
Supercalc 4 


VP Planner ...... —— Te 


UTILITIES 
Copy il PC 


Copywrite ........ TR 
Desqview 2.0 ............ een 


Double Dos 


Ка$(БабК sisse xsara rax 85 
Graph in the Вох.,..... T 55 


Homebase 


AZ TURBO XT 
IBM Compatible Computer, 
135 watt power supply, 
1 brand name floppy disk, 
1 parallel port, 1 serial port, 


1 game port, PC keyboard, 
640K Ram, 8 expansion slots, 


.$5 1900 


8088-2 processor .. 


AZ TURBO AT 
IBM AT Compatible, 512K, 
6 & 8 MHZ, keyboard, 
graphics card, 220 watt 
power supply, MS/DOS 3.2 
GW Basic 


MODEMS 
Everex 300/1200 
Hayes 1200 
Hayes 1200B 
U.S. Robotics Courier 2400. . 


U.S. Robotics Passwd. 1200 .. 


MONITORS 
AMDEK 410 Amber 
AMDEK 600 
Magnovox Color RGB 
Princeton Max 12 
Samsung TTL Amber. 
Samsung TTL Green 


Samsung Color w/tilt/turn ~.. 


PRINTERS 
CANON LASER 


PROGRAMS 
Carbon Copy Plus . 


Prokey 40..... 
Crosstalk. ч AST 286 


DOS M ......... 49 PREMIUM COMPUTER 

Sidekick (unprotected) 512K, expandable to 2MB 

Sideways 3.1 on the system board, RT 
enhanced style keyboard, 

WORD-PROCESSING parallel, serial and clock, EPSON - Call on all models 

Easy Extra 1.2 MB floppy disk drive, LASER IMAGE 2000 

Microsoft Word ...... 7 expansion slots, two 32 NEC 

Multimate Advantage II bit fastram slots, DOS 3.1 NEC P5XLP 

Volkswriter 3 & Basic NEC P7 Parallel... к E. .. 619 

Webster Spellcheck 1 year warranty NEC 8850 loos ama, ые сМ 1059 

Word Perfect 


NEC P6 Parallel.... 
Wordstar EGA BOARDS NEC P960XL 
Wordstar Propac...... ЕРІН” ОВ! Board...... NEC Laser 
Wordstar 2000+ 


OKIDATA - Call on all models 
— HARDWARE — 


PANASONIC 
10604 .. 2..5. OS PME n 
1091-0... ЕИ 
ACCESSORIES CMT с 
Copy II PC Board 151. оь зе о» пооблотореооб 
150 watt power supply ...... T" 
Mini Micro Parallel 
Print Buffer............ .... 69 
Masterpiece ................. 88 
Masterpiece Plus 


BOARDS 


AST Advantage Premium .... 
AST Premium Sixpac 

AST Sixpac (384K) 

Hercules Color Card 
Hercules Graphics * 

intel Above Boards 

J Laser (Tall Tree) 

J Ram 3 (Tall Tree) 

J Ram 3 АТ (Tall Tree) 


TOLL-FREE ORDER LINE 1-800-421-3135 


WAREHOUSE DATA PRODUCTS 
2701 West Glendale Ave. « Phoenix, AZ 85051 


DATA BASE MANAGERS Premiere 35 Daisywheel 
Сї!їррєег..................... 380 
Candor ill.. 

Knowledgeman ll ..... -— Ж 
Powerbase 2.2 ....... ....».. 169 


Quickreport .. 
Revelation 


EDUCATIONAL 
Flight Simulator 
Turbo Tutor I! .. 
Typing Tutor ІН 

GRAPHICS 

Chartmaster........ hes ees Cail 
Energraphics 2.01 ........... 294 
In-A-Vision 


EGA MONITORS 
AMDEK 722 
Casper EGA ......... ^. EN 
NEC Multisync 


HARD DRIVES 
AZ 20 MB Hard Card 5 
AZ 30 MB Hard Card TOSHIBA - Call on all models 
Filecard 20 MB RAM 
Cal | Maynard 20 MB Hard Card... 64K 150NS (set of 9) 
Plus Hardcard 20MB 256К 150М5 (set of 9) 
Seagate 20 MB Int. w/cont. ... 256K 120NS (set of 9) 
Seagate 30 MB Int. w/cont.... 
Seagate 30 AT Int............ 
KEYBOARDS 
Keytronics 5151 
Keytronics 5153 
RT Style Keyboard 


ОРТ! Mouse W/DR Halo ll .... 
Printshop 
Signmaster 


INTEGRATED 


TERMS: Shipping on most software is 55.00. AZ 
orders *6.7% sales tax. Persona! check/company 
check - allow fourteen (14) days to clear. We 
accept purchase orders from authorized instilu- 
tions for 3.5% more than cash price. Ай returns 
are Subject to our approvat. There will be a 20% 
restock fee. Minimum phone order S50. All prices 
are Subject to change. Due to copyright laws we 
cannot take back any open software, 


Phone Hours: Monday, Wednesday & 
Thursday 7 am-9 pm; Tuesday & Friday 
7 am-5 pm: Saturday 8 am-5 рт. MST. 


— — c—! 


We do not guarantee compatibility 
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not a member of the trail list. The final 
goal inserts Z onto the list by making a list 
that has Z as its head and the *'list so far" 
as its tail. The whole thing is passed to the 
recursive call of route. Normally, you 
would begin to search a maze with a ques- 
tion that initialized the trail as the empty 
list (i.e., started off with no rooms 
marked as visited). 


yes 


Initializing the list to contain some room 


numbers would permit the program to 
search the maze, avoiding those rooms. 
This simple program can be extended to 
perform an interesting variety of search- 
ing tasks. 


Some Prolog Myths 

Promotion of Prolog in recent years has 
built up high expectations in potential 
users. Some Prolog zealots have gone so 
far as to say that you cannot write a faulty 
program in Prolog: If you're writing in 
logic, then every program you write al- 
ways turns out to be logically correct. 


“With Watson, our agents 
are out selling instead of 
playing telephone tag." 


Charles C. Ashby, President 
Huber, Realtors 
Evansville, Indiana 


At Coldwell Banker/Huber, Realtors, agents 
and office staff no longer waste time chasing 
each other all over town by phone. Instead, 
office staffers use Watson to digitally record 
incoming messages, automatically contact 


agents, deliver "voice m 


ll" messages, and 


record answers. À multi-purpose voice pro- 
cessing option for IBM PC, XT, AT, and 


compatible computers, Watson costs 
only $498 and has taken over two- 
thirds of Huber's telephone traffic. 
For an ear-opening demo on how 
Watson can help you manage busi- 
ness communications better, call 
1-800-6-WATSON. In Mass.. (617) 


Natural MicroSystems Corporation 


Watson is a trademark of Natural MicroSystems Corp. ІВМ РС, XT and АТ are trademarks of International Business Machines Corp, 
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This is, of course, not the case. You 
can just as easily make mistakes in Prolog 
as in any other form of programming. A 
more subtle (and regrettably more seduc- 
tive) myth is that the logical reasoning of 
the programmer can be translated direct- 
ly into a Prolog program that correctly 
executes the programmer's intention. 
Those who believe this myth sooner or 
later fall into various logical traps and 
then blame Prolog because their program 
does not behave as expected. In fact, 
some promoters are attributing.to Prolog 
powers that it simply does not have. Fall- 
ing into traps is usually the result of pro- 
grammers' misplaced confidence in their 
abilities to reason about problems. You 
should remember the following three 
points: 


е Don't assume that the programmer's 
reasoning is always logical. 

* Don't assume that human-oriented rea- 
soning, whether logical or not, can be di- 
rectly translated into a program. 

* Don't assume that the purpose of Pro- 
log is to execute directly translated 
human-oriented reasoning. 


Many people, even programmers, do not 
have enough experience in thinking logi- 
cally and carefully enough to expect that 
their every requirement can be easily and 
directly translated into a correct Prolog 
program. This should come as no sur- 
prise and has nothing to do with whether 
Prolog contains more or fewer special 
features. ' 

As with any language, Prolog has cer- 
tain idioms that fluent users employ to 
obtain clear and natura) solutions to many 
problems. Some of the Prolog programs 
you see in print are not very idiomatic and 
are bad examples of how to use Prolog. 

I hope that one day the Prolog equiva- 
lent of "structured programming" will 
make the programmer's task easier. 
Some people suppose that programming 
in pure logic will make all these problems 
vanish. In fact, programming in pure 
logic does not make the job easier: Such 
programming is more demanding of 
human reasoning, as there are even fewer 
implicit assumptions available to guide 
design decisions. 


Prolog Resources 

Here is a list of books that can help you to 
learn about Prolog and logic program- 
ming. Details are given in the references 
at the end of the article. 

As I mentioned at the beginning, I be- 
lieve the first textbook specifically on 
Prolog was Programming in Prolog by 
Chris Mellish and myself. Had we known 
how popular the book was going to be, we 

continued 


C86PLUS 


Proprietary C compiler design 
applies artificial intelligence to 
produce highly optimized code. 
Provides a highly productive 

and sophisticated programming 
environment, especially in ROM 
applications development. Fea- 
tures Microsoft Cv. 4.0 and UNIX V 
compatibility; C library source 
code; full ANSI libraries and over 
300 functions; ROMable code; 
small, compact, medium and large 
memory model support; 186/286/ 
386 code generations options; and 


8087/287 math — 
support and auto Gee 
detect emulator. ~ 
RUN/C Professional 
Powerful C interpreter lets you 
dynamically load and unload 
compiled functions, execute in real- 
time at compiled speed, test mod- 
ules with source code debugging 


and more. Includes more than 100 
example programs; 


compatible with E 
Lattice C and LIFEBOAT 
Microsoft C 4.0. C" MEE 
Essential Comm 


Library Plus 


AC 5-44 plus debugger stressing 
reliability and ease of use. It en- 
ables speeds to 9600 baud with 
XON/XOFF and XMODEM support. 
It includes a thorough manual with 
tutorial and easy-to-follow exam- 
ples and demos. The debugger 
turns your PC into a sophisticated 
line monitor while an internal edi- 
tor enables you to create, send or 


capture data, save it 
to a file, compute БЕ 
Call for the latest 80386 


checksums or edit it 
in Hex or ASCII. 
development software. 


ADVANTAGE Make 


Full featured. Supports UNIX 

MAKE scripts, multiple targets in 
single definition, full pathname, 
self-referencing macros. 
Many internall defined 


macros; i.e., $, $*, $< and ой 


much more. 


ADVANTAGE 
Disassembler 


Provides immediate feedback as 
you work, storing results in tables 
on disk. Final output is ready for 
MS assembler. Handles ы 


„СОМ and .EXE files; E М 
ге JA 4 


8086/186/286 code and 


WP 


8087/287 coprocessors. 


PforCe + + 


Provides essential tools for object- 
oriented programming with C ++. 
Speeds development time and en- 
sures cleaner, more maintainable 
programs. You can build entire 
systems with a minimum of new 
coding. Over 400 easy-to-use func- 
tions include windowing, database, 
B-trees, field editing, menus, com- 
munication, table hashing/parsing, 


string/file handling Ж | ; 


and time/date 

calculations. 

Windows for Data 
Build a state-of-the-art user inter- 
face into your user program. 
Complete system for building and 
managing menus, data-entry 
forms, user help and text files in a 
windowing environment. Begins 
where others end. Features in- 
clude: Field entry from lists of 
choices, scrollable regions for en- 
try of a variable number of line 
items, nesting and branching of 
forms and 


menus. Unique Vermont 
built-in debug- Creative 
ging system. Software 


eboat. Your best source for 
best names in software. 


Periscope Ill 

Periscope ИІ sets a new standard 
in price/performance for real-time 
hardware breakpoint debuggers. 
You'll find the errors in real-time 
systems, stop intermittent failures, 
interface with undocumented sys- 
tems and eliminate bottlenecks in 
your code. It's an easy transition 
from other models too, since the 
commands are a superset of those 
used in Periscope І, Il and ІІ-Х. One 
board works on PC/XT/AT. The 
system includes the board, break- 
out switch, software, manual and 
Шш 
reference 

card. PERIS E 


Windows Software 
Development Kit 


Full-featured operating environ- 
ment for developing and running 
application programs. Sophisti- 
cated user interface provides 
windowing, menus, dialog boxes 
and more. View and run multiple 
applications simultaneously; ex- 
change data between programs; 
support keyboard control keys. 
Portable applications are inde- 
pendent of graphic devices. Full 
support for programs written in 
Microsoft C Compiler, Pascal and 
Macro Assembler. 
Includes utilities 
and sample code. 


Microsoft 


Call today for your FREE 
Scientific & Engineering 
Software Guide! 


Describes 100 of the best softwere 
packages for solving complex 

. equations, number crunching, 
analyzing data and more. 


cai 1-800-847-7078 


In NY 914-332-1875 


or see your local Lifeboat Affiliated Dealer 


The Full-Service Source for Programming Software 


IIEEDIAAT 


ШЕШЕ Ший Чы ii 


INTERNATIONAL SALES OFFICES 
атана ene: 

S Computer Software/ 
crater Пр 


55 South Broadway 
Tarrytown, NY 10591 


Switzerland: Euro-Link 
Willisau 4145 813 514 
Wast Germany: МЕМА Computer GmbH 


England: Grey Matter. Ltd. 
Devon 364-53499 
ystem Science, Ltd. 


Japan: Lifeboat, Inc. 
-24 


оа (09) 766-361 condor (01) 248- 0962 - Frankfurt 069-347226 
Telex # 510- 601- 7602 anada: Scantel E ШШ France: Compusoi Netherlands: SCOS Anomalon BV Omnitex 
The names of the products listed are i (416) 449-9252 Paris 14 530 0737 Amsterdam 020-10 69 Rheinfelden 07623/61820 
generally the trademarks of the Denmark; лісі Italy: КА Тот аш Spain: Micronet, S.A. 


sources of the products. Copenhagen 288-7249 Milan 02-464601 Madrid 1-262-3304 
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Attention all FX80, FX100, JX, RX, & MX owners: 


Now for $79.95 you can own 
the rest. You see, today's new dot 
matrix printers offer a lot more. 

Like an NLQ mode that makes 
their letters print almost as sharp as 
a daisy wheel. And mode switch- 
ing at the touch of a button in over 
160 styles. But now, a Dots-Perfect 


You already own half of 
a great printer 


upgrade kit will make your printer 
work like the new models in min- 
utes— at a fraction of their cost. 
And FX, JX and MX models will 
print the IBM character set, too. 
So, call now and use your Visa, 
MasterCard, or AmerEx. Don't 
replace your printer, upgrade it! 


1-800-368-7737 


(Anywhere їп the United States or Canada) 


Sape се of 
Dore Perfect 


Sample of 
letter without C] 
Dots-Perfect 


Dresselhaus, ! 
8560 Vineyard Ave., Ste. 405, Rancho Cucamonga, СА 91730 м (714) 945-5600 
WE ut ) regine ped medemarh 


An upgrade kit for EPSON FX, JX, RX, & MX printers ` 


offaternational BusinteaM achtnesCocp , 
Grat iras "S pa a trademarkofEpson America.Inc 
Epson іва registered trademarkofEpsonAmerica lnc 


POWER MEMORY. 


Introducing 4x488 " 


You can run your 
largest programs, con- 
trol any instrument, 
test, measure, and 
print the results. All 
from one4x488 . 

We designed the soft- 
ware, built the board, 
and wrote the book to 
increase your productivity. 


see page 250 


To find out what we can do for you—call 617-273-1818. ; 


се 


—`Сарйа1 Equipment Corp. 
Burlington, MA 01803 


> ‘The bottom line—IEEE-488, RS232, par. port, 4MB EEM LIM, runs DOS and 08/2. 
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would have given a broader coverage of 
the field and would have taken more care 
over presentation. We have taken the op- 
portunity to revise the book every few 
years, and the third edition is to appear 
this year. 

Fortunately, much has been learned 
since 1980 about teaching Prolog, and 1 
can also recommend the following excel- 
lent books, which have recently arrived 
on the market: for beginners, the delight- 
ful little book А Prolog Primer by Jean 
Rogers, and for advanced Prolog pro- 
grammers, The Art of Prolog by Leon 
Sterling and Ehud Shapiro. Sterling and 
Shapiro’s masterful book is a compre- 
hensive collection of programming tech- 
niques, examples, exercises, historical 
notes, and research results. 

As for the more theoretical aspects of 
computational logic, it is hard to beat the 
first book on the subject, Logic for Prob- 
lem Solving by Robert Kowalski. This 
book, a collection of essays on many top- 
ics relevant to logic and the relationship 
oflogic to computation, is responsible for 
shaping the field of logic programming as 
we know it today. The well-written book 
Introduction to Logic Programming by 
Christopher Hogger covers the middle 
ground between the programming texts 
and Kowalski's book. Of particular inter- 
est are the discussion of deriving logic 
programs from specifications and the 
section on implementing Prolog. 


А Final Word 

I have not talked about every feature of 
Prolog. For example, with Prolog, you 
can easily do pattern matching, which is 
useful when writing compilers and some 
AI programs. Prolog also has a Grammar 
Rules notation, which is useful for build- 
ing parsers. But I hope this article can 
give you a start. You should now know 
enough about Prolog to tinker with pro- 
grams like the treasure-hunt program 
given in the August 1985 BYTE, and the 
programs in the November 1986 BYTE 
for decision support and playing the game 
Cluedo. 8 
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Genius Begins With À Groat Idea ... 


ut The Idea Is Just The Begi 

What follows is the time consuming task a ка 
form and function to the idea. 

That'swhy we concentrate on building into our soft- 
ware development systems functions and features 
that help you develop your software ideas in less time 
and withless effort. 

We've started 1987 by releasing new versions of 
our MS-DOS, Macintosh, Amiga, ROM, and Apple // 
C development systems. Each system is packed with 
new features, impressive performance, and a little bit 
more genius. 


Superior performance, a powerful new array of fea- 
tures and utilities, and pricing that is unmatched 
make the new Aztec C86 the first choice of serious 
software developers. 


Aztec C86-p Professional System ... .$199 
* optimized С with near, far, huge, small, and large 
memory + Inline assembler + Inline 8087/80287 + 
ANSI support + Fast Float (32 bit) + optimization 
options е Manx Aztec 8086/80x86 macro assembler 
e Aztec overlay linker {large/small model) * source 
level debugger * object librarian * 3.x file sharing & 
locking ” comprehensive libraries of UNIX, DOS, 
Screen, Graphics, and special run time routines. 


Aztec C86-d Developer System...... $299 
* includes all of Aztec C86-p * Unix utilities make, 
diff, grep • vi editor * 6+ memory models е Profiler. 


Aztec C86-c Commercial System... . .$499 
è includes allof Aztec C86-d © Source for library rou- 
tines • ROM Support • CP/M-86 support • One year 
of updates. 


Aztec C86 Third Party Software 

A large array of support software is available for 
Aztec C86. Call or write for information. The following 
is a list of the most requested products: Essential 
Graphics • C Essentials е C Utility Library е Green- 
leaf Com. * Greenleaf General e Halo е Panel • PC- 
lint * PforCe • Pre-C * Windows for C • Windows for 
DataC terp • db Vista * Phact • Plink86Plus е C-tree. 


P/M е TRS-80 е 8080/280 ROM 
C compiler, 8080/Z80 assembler, linker, librarian, 
UNIX libraries, and specialized utilities. 


Aztec C 1-с (CP/M-80 & НОМ)........5349 
Aztec Cll-d (СР/М-80).............. $199 
Aztec C80 (TRS-80 3&4) . . . .... ‚....$199 
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Manx Software Systems 
] Industrial Way, Eatontown, NJ 07724 
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New Атіда Release 
Amiga user groups across the USA voted Aztec 
C68k/Am release 3.3 the best Software Development 
System for the Amiga. Release 3.4 is more impres- 
Sive. 


Aztec C68k/Am-p Professional ...... $199 
A price/feature/performance miracle. System in- 
cludes: optimized C * 68000/680x0 assembler * 
68881 support • overlay linker е UNIX and Amiga 
libraries e examples. 


Aztec C68k/Am-d Developer ........ $299 
The best of Manx, Amiga, and UNIX. System in- 
cludes: all of Aztec C68k/Am-p * the Unix utilities 
make, diff, grep and vi. 


Aztec C68k/Am-c Commercial. ...... $499 
Aztec C68k/Am-d plus source for the libraries and 
one year of updates. 


For code ШОНУ reliability, and solid кош 
features, Aztec C for the Macintosh is unbeatable. This 
new release includes features and functions not found 
in any other Macintosh C development system. 


Aztec C68k/Mac-p Professional ...$199 
е MPW source level compatibility e TMON, MACSBUG, 
and MACNOSY support • powerful symbolic debug- 
ger * optimized C • 68000/680x0 assembler • 68881, 
IEEE, and SANE support * overlay linker « UNIX and 
Macintosh libraries е mouse editor • examples. 
Aztec C68k/Mac-d Developer ..... 9299 
The best of Manx, Macintosh, and UNIX. System in- 
cludes: all of Aztec C68k-p е ProFiler е the UNIX utilities 
make, diff, grep • vi editor. 

Aztec C68k/Mac-c Commercial... .$499 
Aztec C68k/Am-d plus Source for the libraries and one 
year of updates. 
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Aztec C65 is the only commercial ub C com- 
piler for the Apple Il. Aztec C65 includes C compiler, 
6502/65C02 assembler, linker, library utility, UNIX li- 
braries, special purpose libraries, shell development 
environment, and more. Ап impressive system. 


Aztec C65-c Commercial ........... $299 
e runs under ProDOS e» code for ProDOS or DOS 3.3 
Aztec C65-d Developer............. $199 


e runs under DOS 3.3 * code for DOS 3.3 


г 
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ware. С-пее TM Faircom. Inc., 


Aztec Hl OM ovstems 
6502/65C02 * 8080; 8086/80x86 * 680x0 
An IBM or Гейне тіп is not nis a less се 
way to develop ROM code, it's better. Targets include 
the 6502/65С02, 8080/280, 8086/80x86, and 680x0. 

Aztec C has an excellent reputation for producing 
compact high performance code. Our systems for 
under $1,000 outperform systems priced at over 
$10,000. 


Initial Host Plus Target............. $750 
Additional Targets ................ $500 
ROM Support Package ............. $500 


ФЕ P )P-11 Hi HOSTS 
Са! for information on Vax, жы Sun and other 


host environments. 


PC/MS-DOS • Macintosh 
Apple | n 0 7 IM 
These C development systems are unbeatable for 
the price. They are earlier versions of Aztec C that 
originally sold for as much as $500. Each system 
includes C compiler, assembler, linker, librarian, 
UNIX routines, and more. Special discounts are 
available for use as course material. 


C’ Prime ............... РРР $75 


Most Aztec C systems are а as cross devel- 
opment systems. Hosts include: PC/MS-DOS, Мас- 
intosh, CP/M, Vax, PDP-11, Sun, and others. Call for 
information and pricing. 


now [ )pDecome An Aztec L U Ser 

To become a user call 800-221- 0440. From NJ or 
international locations call 201-542-2121. Telex: 
4995812 or FAX: 201-542-8386. C.O.D., VISA, 
MasterCard, American Express, wire (domestic 
and international), and terms are available. One 
andtwo day delivery available for all domestic and 
most international destinations. 

Aztec C is available directly from Manx and from 
technically oriented computer and software stores. 
Aztec Systems bought directly from Manx have a 30 
day satisfaction guarantee. 

Most systems are upgradable by paying the differ- 
ence in price plus $10. Site licenses, OEM, educa- 
tional, and multiple copy discounts are available. 


To order or for more information call today. 


InNJorinternational call (201) 542-2121*TELEX: 4995812 


MS 15 a registered TM ol Mtcrosoll. tnc, CP/M TM DAL HALO TM Media Cybernetics. PANEL T M Roondhit Computer Sys ems, Ltd., 
PHACT TM РНАСТ Assoc., PRE-C. Plink-86. Plink-86 +, P-Force TM Phoenix, db Vista TM Raima Corp. C-terp, PC-lint, TM Gimpet Soft 
Windows for C. Windows lor DATA TM Creative Sotuhans. Apple ІІ, Macintosh TM Арріе, Inc., TRS-B0 T 
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PROLOG 


simulating a 
Microprocessor 


A Prolog program that simulates an 8-bit 8085 microprocessor 


ONE OF THE most discouraging aspects 
of learning about microprocessors is 
keeping track of what goes on inside the 
device when an instruction executes. I’ve 
found that the best way to learn about a 
particular device, like a 6502 or an 8080, 
is to step through some code as it executes 
under the supervision of a debugger pro- 
gram. Sometimes, though, that’s not fea- 
sible because the device you want to learn 
about is not the one you own or is not 
available. 

I recalled the whole frustrating process 
when a neighboring high schooler asked 
me to help him understand the workings 
of a fictitious Simple Architecture Micro- 
processor (SAM), which executes 4-bit 
instructions in a 12-bit address space (see 
reference 1). I winced as he brought out a 
sheaf of paper chronicling his attempts to 
keep track of the SAM state from instruc- 
tion to instruction. Surely, I thought, 
there’s got to be a better way. 

Later, working on a Prolog database, I 
recalled having read that Prolog was a 
good prototyping language, allowing rap- 
id transfer of ideas into running code. Cu- 
riosity led me to outline a scheme for rep- 
resenting the SAM, the memory, and the 
execution of the SAM instructions in Pro- 
log. As I got deeper into the outline, 
which was written using Prolog’s predi- 
cate notation, I suddenly realized that I 
was inadvertently writing a substantial 
part of a program to simulate the SAM. 

The technique for simulating a micro- 
processor is fairly straightforward: Es- 
tablish a structure to reflect the proces- 
sor’s architecture, and establish proce- 
dures for working with the structure for 


Alex Lane 


the various op codes. This technique is 
used here to develop the simulation of a 
more powerful (and real) microproces- 
sor, the Intel 8085, a general-purpose 8- 
bit device that has been around since the 
late 1970s (see reference 2). Despite its 
“age,” the 8085 is still used; the Tandy 
Model 102 and NEC 8201 laptops both 
use a CMOS version of this workhorse. 

The simulation was written in Arity/ 
Prolog, mainly because it implements the 
widely used DEC-10 (Edinburgh) syntax 
and, theoretically, should port to other 
Prologs with minimum fuss. Conversion 
to Borland’s Turbo Prolog, however, may 
require more work than for others. 

The program, available separately 
from BYTE (see page 168), is composed of 
several files: START80.ARI, MON80.- 
ARI, PARSE80.ARI, TOKENS80.ARI, 
PREDS80.ARI, OPS8085.ARI, MEM- 
ORY.ARI, and HELP.ARI. The ARI 
filename extension is used by Arity/Pro- 
log. The total amount of code is approxi- 
mately 45K bytes. 


Keeping Track of Business 

The first thing I learned when imple- 
menting the SAM processor is the need to 
keep track of the current processor state. 
In Prolog, there are basically two ways to 
do this. First, you can pass the state from 
predicate to predicate: 


do_this(OldState,NewState), 

do. that(NewState,NewerState), 

do..the. other(NewerState, 
NewestState). 


This is roughly akin to passing variable 


values to functions in C. А better way to 
do this in C would be to declare global 
variables and let each function work its 
will on the variables. Unfortunately, this 
scheme is not possible in Prolog. The 
closest you can come to using global vari- 
ables in Prolog is to retract (remove) a 
clause containing that variable from the 
program and then assert (add) it back 
again with a new value. 

The first approach, passing the state, 
has the advantage of allowing you to write 
cleaner-looking predicates. The program 
is, however, more difficult to debug, as 
every time you terminate the program 
(with, for example, Ctrl-C), the system . 
restores everything to the original state. 
The second approach, though not as ele- 
gant, is easier to debug and keep track of. 
Despite the inelegance of expressing the 
retraction and assertion, I thought it was 
more suitable for the job at hand. 


Representing Memory 
The 8085's read-write "memory" is rep- 
resented simply using the predicate 


memory(Address,Data). 


What is attractive about this Prolog rep- 
resentation is that the contents of an ad- 
dress are fetched by calling this predicate 

continued 
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Programming Series 
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with only the address instantiated and let- 
ting Prolog search its database for the 
matching data. For example, the query 


?- memory (100,X). 
is answered with 
Х=3 


if address 100 contains the value 3. In 
fact, this predicate could also be used to 
simulate an associative memory (a type 
of storage used, for example, in memory 
cache systems, in which locations are 
identified by their contents). This could 
be done by calling the predicate with only 
the data instantiated. 

Changing the contents of our 8085's 
"memory" is a bit more complicated. 
First, the old predicate must be retracted, 
and then a new predicate, with the correct 
data instantiated, must be asserted. The 
entire procedure is accomplished by the 
predicate put. mem, which looks like this: 


put. mem(Address,NewData) :- 
retract(memory 
(Address, )). 
asserta(memory 
(Address,NewData)). 


For this article, I implemented the mem- 
огу predicate in Prolog, which means a 
separate predicate was asserted for each 
address. This is expensive in terms of the 
actual computer memory needed to store 
the predicates, and it forced me to limit 
the "address space" of the simulated 
microprocessor to a paltry 256 bytes. 

А better way to implement memory 
would be to write memory as a module in 
some other language (like C or assembly 
language) and then use the interfacing ca- 
pability commonly found in most micro- 
computer Prolog implementations to link 
the module to the rest of the program. 
Such a module would reserve an appro- 
priate amount of memory and map it di- 
rectly to the 64K-byte address space of 
the 8085. Of course, if your version of 
Prolog (like Borland’s Turbo Prolog) has 
built-in predicates to store and read the 
values of actual memory addresses, this 
is less of a problem. 


Representing the Processor 
Architecture 
The 8085, like its predecessor, the 8080, 
has eight addressable 8-bit registers. 
These are an accumulator (A), a flag reg- 
ister, and six general-purpose registers 
(B, C, D, E, H, L), which can be used as 
separate 8-bit registers or as 16-bit regis- 
ter pairs (BC, DE, HL). Although all 
three register pairs can be used as point- 
continued 
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ers to addresses in memory, the HL reg- 
ister pair is used most often to reference 
memory addresses. 

In addition to these eight registers, the 
8085 also has a 16-bit program counter 
(PC), which always points to the address 
of the next instruction to be executed, and 
a 16-bit stack pointer (SP), which points 
to the bottom of the processor's down- 
ward-growing stack, located in RAM. 

The 8085 uses the eighth register to 
store five 1-bit flags—zero, sign, parity, 
carry, and auxiliary carry—which note 
the results of executed instructions. The 
zero flag (Z) is set if the result generated 
by certain instructions is zero. The sign 
flag (S) reflects the state of the most sig- 
nificant bit in the accumulator following 
an arithmetic or logical instruction. The 
parity flag (P) is set if the number of bits 
set in the accumulator is even; otherwise, 
it is reset. The carry flag (CY) is set and 
reset by arithmetic operations, and the 
auxiliary carry (AC) flag signals an over- 
flow from bit 3 to bit 4 of the accu- 
mulator. 

Several of the 8085's instructions, in- 
cluding set interrupt mask (SIM), read 
interrupt mask (RIM), input byte (IN), 
output byte (OUT), and enable and dis- 
able interrupts (EI and DI, respectively), 
were not implemented because the simu- 
lated 8085 is not interruptible and has no 
I/O capability. 

You can represent the 8085's registers 
and flags in several ways. For example, 
you can represent each register by its own 
predicate: 


a(A). 
b(B). 
e(C). 


Or you could group register pairs: 


а(А). 

be(B,C). 
de(D,E). 
hl(H,L). 


This way, you can recall the value of a 
register simply by calling the appropriate 


predicate with an uninstantiated argu- 
ment. For example, entering the query 


?- a(Y). 
would elicit the response 
Ү=0 


if the accumulator contents were zero. 
However, it is convenient to represent 
all the registers in one structure, since 
changing the value of a register is going to 
involve retracting the old predicate and 
asserting a new one (more about which 
later). The structure looks like this: 


regs(A,B,C,D,E,H,L). 


Similarly, the flags are represented with 
another simple predicate: 


flags(Z,S,P,CY,AC). 


Finally, these two predicates are part of a 
third, which includes the stack pointer 
registers and the program counter—in 
short, the overall state of the 8085: 


state(regs(A,B,C,D,E,H,L), 
PC, SP,flags(Z,S,P,CY,AC)). 


Using this technique, you can represent 
the architecture of nearly any processor. 
For example, the SAM had only a PC, an 
indirect address register (IAR), an accu- 
mulator, an indirect address buffer 
(IAB), and a status flag. Its architecture 
was represented with separate register 
and flag status predicates: 


regs(PC,AC,IAR,IAB). 
status(X). 


Similarly, a 6510 could have its accumu- 
lator (À), X and Y registers, 2-byte pro- 
gram counter, 1-byte stack pointer, and 
associated flags represented as 


state(regs(A,X,Y,PCH,PCL,S), 
flags(Neg,Oflow,Brk, 
IntDisble,Zero,Carry)). 


Listing 1: The monitor clause used in the simulator program. The clause 
consists of a repeat loop that prompts the user for input, "tokenizes " the input, 
parses the tokens, and then executes the command. 


monitor :- 
repeat, 
prompt, 
get. token list(Tokens), 


ifthenelse( parse tokens(Command,Tokens,[]), 


call(Command), 
write('invalid request')), 
fail. 
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Monitor 

Simulating the 8085's architecture and 
instruction set and a chunk of read-write 
memory for it to interact with must be 
done through another piece of Prolog 
code—a monitor—that will show the user 
what's happening in simulated memory 
and the simulated 8085. 

The monitor's job is to accept and exe- 
cute commands the user inputs. The 
monitor I wrote for this project is pretty 
simple, accepting a handful of commands 
and hexadecimal numeric input. 

There are three parts to the monitor: an 
input tokenizer, a set of grammar clauses 
to parse the tokens, and a set of routines 
to execute the command. These are re- 
flected in the English-like description of 
the monitor clause in listing 1. 

If you're new to Prolog, you might be 
raising an eyebrow at the Ға11 predicate 
at the end of the main clause in listing 1. 
Why, you might ask, would you want 
something to fail? Actually, the repeat 
predicate at the start of the description 
and the fail at the end form a repeat 
loop, a looping control structure that 
takes advantage of Prolog's backtracking 
facility to cause a set of goals to be exe- 
cuted repeatedly. In operation, the goal 
fail (which always fails) deliberately 
forces Prolog to backtrack. When it back- 
tracks to the repeat goal (which always 
succeeds), Prolog resumes forward oper- 
ation by reexecuting the prompt predi- 
cate, which prompts the user for input. 

The tokenizer converts the user input 
into a series of tokens. The tokenizer I 
used is a modified version of the token- 
izer published in Prolog Programming by 
Claudia Marcus (reference 3). The major 
difference is that my version converts nu- 
merical input (assumed to be hexadeci- 
mal) to decimal before appending it to the 
list of tokens. This was done to bridge the 
gap between the hexadecimal notation 
used in the monitor input and the decimal 
requirements of the Prolog code. 

Once the program has a list of tokens, 
it must parse, or examine, the list to see if 
it makes “sense.” Fortunately, parsing is 
one of Prolog's strong suits, so much so 
that a grammar rule notation was devel- 
oped as an aid for writing parsing rou- 
tines. The grammar formalism imple- 
mented in Prolog is called definite clause 
grammar (DCG). This formalism is con- 
venient for two reasons: It is capable of 
defining a language, and it can describe 
the process for analyzing that language. 

The grammar I implemented is a sim- 
ple one with a limited vocabulary. If you 
are not familiar with DCG notation, the 
following example should explain the gist 
of what's happening in the code. Take, 
for example, the clause 

continued 
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MICROPROCESSOR 
SIMULATION 


parse tokens(change(Adr,Val)) 
--> verb(change), 
address(Adr), 
byte(Val). 


This clause says that if a list of tokens se- 
quentially satisfies the three predicates on 
the right-hand side of the expression, 
then the predicate parse tokens will 
succeed with its first argument instanti- 
ated to change(Adr, Val). (Note that al- 
though only one argument is shown in 
this DCG clause, the actual arity (num- 
ber of variables) of the parse. tokens 
predicate is 3. The reasons for this are be- 
yond the scope of this article.) 

The first clause on the right-hand side: 


verb(change) --> 
[e]; [eh] ; [change] ; [set]. 


is satisfied if the token is any one of the 
four listed (the “;” is Prolog’s way of ex- 
pressing the OR relation among clauses). 
This clause graphically underscores Pro- 
log's flexibility, since including the syn- 
onym set for change is simply a matter 
of ORing it with the other synonyms for 
change on the right. The clause 


address(Adr) --> [Adr], 
( Adr >= 0, 
top of memory(TOM), 
Adr -« TOM ). 


appears more complicated but merely re- 
quires a token to satisfy the conditions in- 
side the curly brackets before it is accept- 
ed as a valid address. In other words, the 
token Adr should be any number greater 
than or equal to 0 and less than or equal to 
the top of memory. Similarly, the clause 


byte(Val) —» [Val], 
( Уа1>-0, 
Val« 256}. 


requires a token to be a number between 0 
and 255 for it to be a valid byte value. 

If the parse tokens predicate suc- 
ceeds, the next step is to evaluate the goal 
returned by the Command variable in list- 
ing 1. 


The Instruction Set 
The 8085 implements a group of instruc- 
tions that perform arithmetic and logical 
operations, conditional and uncondition- 
al branches and returns, and data trans- 
fers. Transfers can occur between regis- 
ters, between registers and memory, and 
(though not implemented in the simula- 
tion) between registers and I/O ports. 
The Prolog code for simulating the 
8085 instruction set is the heart of the 
whole project, and it comprises the larg- 
continued 
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est part of the code. Originally, I planned 
to simply write code for each separate in- 
struction and forgo trying to generalize 
portions of it. However, the volume of the 
resulting code convinced me to look for 
ways of generalizing groups of in- 
structions. 

For example, the 8085 has an orthogo- 
nal set of Move instructions that permits 
data to be transferred from register to reg- 
ister and from a register to the address 
pointed to by the HL register pair. Simu- 
lating a move from register to register, 
say, from B to C, can be done as follows: 


op( 72 ) :- 
retract(state(regs 
САВУ ПУЕ УНУ) 
PC,SP,Flags)), 
asserta(state(regs 
(A,B,B,D,E,H,L), 
PC,SP,Flags)). 


This was, in fact, what my first attempt at 
simulating the Move instructions resem- 
bled. However, the problem with this ap- 
proach is that this scheme must be re- 
peated 63 times to cover all the possible 
register-to-register and register-to-mem- 
ory transfers! Despite Arity/Prolog’s vir- 
tual memory capabilities, having so many 
of these and other repetitive clauses 
slowed performance considerably. 

The final form of the predicate for the 


Move instructions is given in listing 2. 
Even with the added predicates reg_ptr 
and move, the space saved by using this 
generalization is impressive. I estimated 
a savings of 20 percent in the overall size 
of the source file. 

Note that, in this case, you are taking 
advantage of the source and destination 
information encoded in the instruction’s 
binary value (bits 0 to 2 of the instruction 
identify the source, and bits 3 to 5, the 
destination) to find out what to do. If so 
inclined, you could rewrite the predicates 
for the instruction set to take account of 
the 8085’s decoding operation. 

After decoding the source and destina- 
tions, the reg_ptr goal maps these 
values to their positions in the regs pred- 
icate. You then call the goal move, which 
has four clauses corresponding to all pos- 
sible combinations of register and mem- 
ory data transfers. An attempt to move 
(mem,mem) is correctly interpreted as the 
processor’s Halt instruction, and an ap- 
propriate message is printed on the user’s 
screen. 

Another notable example of general- 
ization is the class of arithmetic and logi- 
cal instructions, which provide for regis- 
ter contents to be added or subtracted 
from the accumulator. Their general 
scheme is (1) retract the processor’s 
state, (2) perform the arithmetic/logical 
operation, (3) adjust the flags, and (4) as- 


Listing 2: A generalized form of the clause that simulates the various Move 
instructions of the 8085. The clause uses an AND operation ( / X ) to decode 
bits 0102 (the source register) and bits 3 to 5 (the destination) of the Move. 


op( Code ) :- 
Code » 63, Code « 128, 
B210 1s Code / \ 7, 


%1Ғ во, this isa move. 
% decode reg in bits 0-2. 


B543 15 (Code / X 56) >> 3, % decode reg in bits 3-5. 


reg  р%г(В210,5), 
reg ptr(B543,D), 
move(S,D). 


Я map to our representation 
$ іп state/4. 
% do the move. 


Listing 3: A generalized clause used to emulate the processor's arithmetic 


and logical instructions. The clause retracts the processor 's state, performs 
the arithmetic/logical operation, adjusts the flags, and asserts the new 
processor state. Note the use of Prolog 's ability to convert lists to callable 
structures (using the univ predicate: (2..) without having to write separate 
clauses for each operation. 


acc. math(Op,Regname) :- 
retract(state(R,PC,SP,__) ), 
arg(1,R,A), 
reg(Regname,Place), 
arg(Place,R,Reg), 
Т1 =.. [Op,A,Reg], 
X 1s T1, 
adjust. flags(A,X,Y, Flags), 
argrep(R, 1,Y,NewR), 


asserta(state(NewR,PC,SP,Flags)). 
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% first position in regs 1s accumulator 
% find other reg's position 

% get its value 

% convert list to structure 

$ call it 


% replace old A with new 


sert the new processor state. The only 
variable to speak of here is the actual op- 
eration. In listing 3, by passing the opera- 
tor to the goal acc_math, you take advan- 
tage of Prolog’s ability to convert lists to 
callable structures. Here, you use the 
univ predicate (=..) to convert the list 
[Op,A,Reg] to the clause Т1 = 
Op(A,Reg). Thus, we do not have to 
write separate clauses for each operation. 

For the most part, however, imple- 
menting the other instructions was fairly 
straightforward. 


Running the Simulator 
Enough theory. Let’s run the simulation. 

Start by consulting the file START80.- 
ARI. Once this file has been read in, typ- 
ing in the goal go causes the remaining 
source files to be consulted and calls the 
monitor predicate. 

At the “->” prompt, you can type in 
commands to step through an instruction; 
trace an instruction (like step, but it prints 
the processor state when finished); 
change contents of addresses, pointers, 
and registers; show the contents of mem- 
ory and registers; reset the processor to 
some initial state; quit; or get help. To get 
detailed help for a particular command, 
type help <command-name>. 


Parting Words 
You can do much with this simulator. For 
one thing, its use is not limited to just the 
8085. With appropriate modifications to 
the architecture and instruction-set predi- 
cates, you can use this simulator for a va- 
riety of devices and even to verify the de- 
sign of some simple processors. 
Simulating an 8-bit microprocessor in 


‘Prolog doesnot break any new theoretical 


ground in logic programming. It is nei- 
ther whiz-bang nor state of the art, and it 
is most definitely not AI. There is not 
much here that couldn’t have been imple- 
mented in C, Pascal, or BASIC. Never- 
theless, the point of the exercise was to 
see whether the speed at which usable 
code could be developed warranted using 
Prolog to implement an essentially proce- 
dural program. I think it did. Ш 


[Editor’s note: The files that make up the 
8085 simulation program are available 
on disk, in print, and on BIX. See the in- 
sert card following page 256 for details. 
Listings are also available on BYTEnet. 
See page 4.] 
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PROLOG 


Constraint Logic 
Programming 


A new general framework for developing languages 
more powerful than traditional logic programming languages 


THE RECENT PROLIFERATION of 
extensions to logic programming lan- 
guages such as Prolog reflects, on one 
hand, the popularity of these languages, 
and, on the other hand, their limitations. 

The popularity of logic programming 
stems from its unique nature, which com- 
bines expressive and computational 
power with simple and clean semantics. 
Logic programming has the unique prop- 
erty that its semantics, operational and 
declarative, are both simple and elegant 
and coincide in a natural way. If the state- 
ments you write in a given Prolog pro- 
gram are correct and express what you 
want, the Prolog interpreter will give you 
the expected answer. In other words, 
what you see is what you get. The sim- 
plicity of Prolog semantics is remarkable 
when you consider other classic lan- 
guages, where the semantics can fill en- 
tire textbooks. 

This property, however, comes at a 
price. The semantics of a logic program 
are defined within the context of the Her- 
brand Universe—the set of all possible 
terms that can be formed from the con- 
stants and functions in a given program. 
In this universe, only those terms that are 
syntactically equivalent can be unified to- 
gether. A problem arises when two terms 
are semantically identical but syntactical- 
ly distinct. 

For example, if you use the successor 
function (s(x) = x41) and the factorial 
function (fact (х)), the terms s(s(0)), 
s(fact(0)), s(faet(s(0))), and so 
on, all denote the number 2. To solve this 
problem, most Prolog extensions incor- 
porate some equality theory and deal 


Catherine Lassez 


with arithmetic in an ad hoc way. To en- 
large the class of possible applications, a 
new framework had to be defined. 

Among the proposed extensions to 
Prolog, several versions incorporate 
other paradigms and/or languages. These 
include Loglisp (LISP and Prolog) and 
Funlog (Functional Programming and 
Prolog). The question arose, however, as 
to whether these extensions to Prolog pre- 
served the logical basis of the language. 
For someresearchers, the answer was no. 
Prolog II, for instance, was defined as a 
rewriting system in the domain of infinite 
trees and not as a logic programming 
language. | 

Very recently, however, J. Jaffar and 
J.- L. Lassez proved that it was possible 
to define languages in a more general 
logic framework, called the Constraint 
Logic Programming Scheme (see refer- 
ence 1). Specific Prolog extensions, such 
as Prolog II and Prolog III, were then 
proven to be instances of the scheme. In 
consequence, these languages that were 
once thought to be outside the logic 
framework were brought back into it. 


Constraints as a Programming Tool 

Constraint solving is widely used in 
graphics, engineering, and knowledge 
representation because it allows great ex- 
pressive power. Typically, we wantto de- 
sign systems over well-understood do- 
mains, such as sets, Boolean expressions, 
integers, rationals, real numbers, and so 
forth. These domains have natural alge- 
braic operations associated with them. 
These operations include set or graph in- 
tersection, disjunction, or multiplication. 


The domains also have certain privileged 
predicates, such as set equality, graph 
isomorphism, and various forms of in- 
equalities, such as set inclusion, <, +, 
>, and so on. It is these privileged predi- 
cates that we call constraints. Note that 
the various forms of equality are just a 
particular type of constraint. 

The key property of constraints is that 
they allow you to define objects implicit- 
ly. Consider the following elementary 
example: 


А setof names of people can be given ex- 
plicitly as a list: 


9 = (John Doe, Barbara Smith, ...). 


This same set can also b e defined implic- 
itly using constraints: 


S = (x: salary(x) > 35000 
& status(x) = manager], 


where 5 is the set of all x such that x has a 
salary greater than $35,000 and is a 
manager. 

The firstdefinitionis suitable for some 
simple operations, like mailing form let- 
ters. The second definition, however, 
conveys information that was not appar- 
ent in the first, and this information may 
be useful for other tasks. 

continued 
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The CLP scheme is 
not an extension to 
logic programming but 
provides a general 
framework from which 
Prolog extensions 

can be derived. 


Implicit and explicit representations 
play important and complementary roles, 
and being able to pass from one represen- 
tation to the other is a crucial problem in 
many fields. 

Implicit representations are particular- 
ly important when you cannot obtain fi- 
nite explicit representations. For in- 
stance, the set of points (x,y) defined by x 
+ y, Or X > y, cannot be represented ex- 
plicitly. A listing of these points is out of 
the question. 

The output from a Prolog program is 
strictly of the explicit type: x = f(u,v), у 
— g(u), for instance. On the other hand, a 
Prolog II output might contain con- 
straints such as x > f(u,u). The only way 
a Prolog program can output an explicit 
representation of this constraint is by gen- 
erating an infinite listing. 

The expressive power of constraints is 
particularly well illustrated when we talk 
about real numbers. You could argue that 
since we finitely represent numbers in 
computers, we need only rationals. How- 
ever, equations like x? = 2, x > 0, or 
sin(x) = 0.5, which represent real num- 
bers, have no solutions in the rationals. 

From a theoretical point of view, the 
case of real numbers is particularly chal- 
lenging. In the standard logic program- 
ming theory, objects are represented as 
finite terms, and the set ofterms is count- 
able. But the set of real numbers is un- 
countable. The use of constraints helps 
circumvent this problem. 

It is interesting to note thatthe unifica- 
tion algorithm, the key algorithm in Pro- 
log, is a particular case of constraint solv- 
ing. It tells us whether two terms, such as 
f(x,a) and f(b,y), can be made identical 
by a particular instantiation of the vari- 
ables (here, x — b and y — a). In other 
words, it tells us when the equation f(x,a) 
= f(b,y) is solvable. In the process, it 
outputs a substitution that explicitly rep- 
resents the set of all solutions. This finite 
explicit representation is a strength of 
unification, but it is also its weakness. 
For many domains of interest, such finite 
explicit representations do not exist, and 
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CONSTRAINT PROGRAMMING 


therefore the concept of unification is not 
suitable. 


The CLP Scheme 

Before I describe the Constraint Logic 
Programming Scheme, let's consider a 
simple Prolog program. The factorial 
function is written in Prolog as 


fact(N,F) :- N»0, 
fact((N-1), M), 
F-N*M. 

fact( 0,1): 

A query such as 


?-fact(3,F). 


returns the answer F = 6. To achieve this 
answer, Prolog goes through a number of 


steps, which can easily be expressed in’ 


terms of solving constraints. In this pro- 
cess, four sets of constraints are obtained: 


C1={3>0, F=3*M1} 

C2 = Cland(2»0,M1-2*M2) 
C3 = С2апа {1> 0, M2=1%*M3} 
C4 = C3and {0 = 0, М3 = 1) 


The first three sets of constraints come 
from the first clause of the program and 
have no explicit solutions. The fourth set, 
however, can be solved using the second 
clause, and its solution provides the 
answer. 

It is therefore possible to look at a Pro- 
log program from a constraint-solving 
angle. In fact, if you write a CLP pro- 
gram for the factorial, you will get the 
same program as above. However, there 
is a fundamental difference between the 
two: What happens, for example, if you 
reverse the function and ask for the num- 
ber whose factorial equals 6? That is: 


?-fact(N,6). 


In this case, Prolog fails because the sub- 
traction operation in Prolog works only if 
its arguments are instantiated, and the 
factorial program contains the expression 
N-1, where N has no value. Although it is 
possible to rewrite the Prolog program 
without this operator by using the succes- 
sor function (s(X) = X- 1), this creates 
different problems. In CLP, however, the 
problem does not arise, and you get the 
expected answer. 

Note that the notion of constraints is in- 
dependent of the nature ofthe parameters 
involved. At each step of the process, the 
interpreter has to deal with only a single 
question: Are the constraints solvable? 
For instance, the set of constraints (X >= 
0, X + 1» X}, which is always true, is 
handled correctly by Prolog only when X 
has a value; in CLP, the set of constraints 


is always solvable. 

Like Prolog, the CLP scheme uses a 
syntax based on Horn clauses, which 
have the form 


ре) 


where р is a predicate symbol and the t 
terms are either predicates or constraints. 
The constraints are composed of the 
terms in a particular domain of applica- 
tion, according to the operations defined 
in that domain. 

Likelogic programming, CLP uses the 
resolution principle, but the concept of 
syntactic unification in the Herbrand 
Universe is replaced by constraint satis- 
faction in the domain of application. 

Note that the CLP scheme is not an ex- 
tension to logic programming but pro- 
vides a general framework from which 
many Prolog extensions can be derived. 
Each instance of the scheme is a CLP lan- 
guage with its own domain of application 
and constraint-solving mechanism. The 
main semantic properties, however, are 
inherited by each instance. It is important 
to note that this situation is the reverse of 
the usual one where the implementation 
of a language precedes its semantics. 


CLP(R) 
Although several extended Prologs have 
been shown to be in fact CLP languages, 
the first language developed within the 
CLP scheme was done by J. Jaffar and S. 
Michaylov at Monash University in Aus- 
tralia (see references 2 and 3). Their lan- 
guage, CLP(R), is an experimental im- 
plementation of the CLP paradigm in the 
domain of real arithmetic (R). It Was de- 
veloped on a Pyramid minicomputer run- 
ning Unix. , 

Although most logic programming lan- 
guages allow some arithmetic, this capa- 
bility is an add-on feature, which falls 
outside the scope of the semantics of the 
language. In CLP(R), since the semantics 
are defined directly in the domain R, they 
are well-founded. 

Consider the following CLP(R) 
program: 


eos) baee) 


ohmlaw(V,I,R) :-V s ІН, 
kirchoff(L) :- sum(L,0). 
sum([],0). 
sum( [HİT], N) :-H «Ms М, 
sum(T,M). 
availres(10). 
availres(14). 
availres(27). 
availres(60). 
availres(100). 
avallcell(10). 
availcell(20). 


continued 


The new generation of TR 
development tools are here. It's 2 


Your Move 


[А Arity ... : 
| The only fully-integrated family of software development 
| tools designed for today's programming needs. 
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| expert systems, natural language, relational databases, intelligent human interfaces. 
Qul т: best move is Arity/Prolog. Arity/Prolog is the foundation for a variety of 


«салы programming tools designed to meet your programming needs. 
Cs 7) Prolog 


——— Arity/Prolog is a true superset of the 
Edinburgh Prolog standard. It includes 
features such as one gigabyte of virtual 
memory, complete string support, database 
partitioning, definite clause grammar 
support, and full MS-DOS access. And 


4 


Arity/Prolog has highly-developed inter- | 
Expert Systems ee faces to other programming languages, CA | 
Arity/Expert is a programming tool which “= == such as C, assembly, and Pascal. So you \ 
bridges the gap between a human's view of а don't have to abandon your existing devel- 
problem and a computer's view of the problem. 
_ Arity/Expert is a frame-based system which 
features backward chaining, automatic explan- 
ation generation, positive and negative confi- 
dence factors, and complete system debugging 
facilities. And Arity/Expert is designed with »4-— 3 
a unique open-ended architecture that allows = 
„ you to customize your expert system to 
match your individual needs. Fam TER 


opment efforts to take advantage of the 
— power and flexibility of Arity/Prolog. за — 
Arity/Prolog is the overwhelming choice 

of users and reviewers alike as the premier Prolog 
implementation for IBM. PCs and compatibles. 


Check us out! 
Call today for more information on the Arity 
family of software development tools. 


1-800-PC-Arity 
(Mass: 617-371-1243) 


Structured Query Language (SQL) is fast becoming the А R | Т Ү 
industry standard relational database interface language. Ж 

The Arity/SQL package lets you easily add this familiar 

database interface to your Arity/Prolog applications. Using LEE f 

Arity/SQL queries, you can easily display specific information 

from a database table, combine data from many different | 25 & 

tables, and perform comparisons among data in the database. | us 

If you're planning to incorporate relational database technology | | 
into any of your applications, you'll want to use the Arity Corporation 30 Domino Drive 
combination of Arity/Prolog and Arity/SQL to speed your Сл Concord, Massachusetts 


development efforts. 01742 Inquiry 15 


Answering a goal is 
defined in terms 

of solvability of the 
set of constraints 
and not in terms 

of finding a value. 


The first two clauses represent Ohm's 
law and Kirchoff's law; the next two de- 
fine the sum of a list in the usual way, 
using head and tail notation. The rest is a 
small database of available resistors and 
cells. Let's construct a simple circuit of 
two resistors (КІ and R2) connected in 
series with a cell (V). Let's also suppose 
that the voltage over R2 should be be- 
tween 14.5 and 16.5 volts. The goal 
given below asks for the possible values 
of the components in this list. 


2-14.5< V2, У2< 16.25, 
availres(R1), availres(R2), 
availcell(V), 
ohmlaw(V1, I1, R1), 
ohmlaw(V2, I2, R2), 
kirchoff([I1, -I2]), 
kirchoff([-V, V1, V2]). 


Each instance a, b, c of R1, R2, and V 
such that 14.5 « V2 « 16.25 gives rise 
totheproblem: Is the following solvable? 


V1/a- V2/b =0 
V1+V2=c 


CLP(R) computes the three sets of 
solutions: 


V = 20, R1- 10, R2=27, 
V - 20, К1 = 14, R2 = 60, 


Input constraints (goal) 


interface 
module 


Output constraints (answer) 


Figure 1: А diagram of the CLP(R) 
interpreter, which contains a Prolog-like 
engine, a constraint solver, and 

a module that provides an interface 
between the two. 
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V = 20, R1 = 27, R2 = 100, 


Note that, in the definition of sum, the 
constraint Н + M = N appears without any 
special symbol to differentiate it from the 
rest of the clause. Furthermore, it uses 
the variable M, which is defined only by 
the next term, sum(T,M). This would not 
be possible with most Prolog implemen- 
tations because variables have to be in- 
stantiated before any expression contain- 
ing them is evaluated. Even when Prolog 
has a delay mechanism, it typically re- 
quires the programmer to explicitly spec- 
ify which evaluation should be delayed. 
Іп CLP(R), any necessary delay is done 
automatically, allowing more expressive 
power since the programmer can write 
clauses in the most readable format. 

The constraints are formed of arith- 
metic terms in the usual way. Constraints 
in the domain of arithmetic provide a nat- 
шга] implicit representation for real num- 
bers. For instance, with the previous ex- 
ample, the goal 


?-ohmlaw(2,X,X) 


succeeds in CLP(R) whereas it would fail 
in Prolog. Remember that CLP(R) deals 
with realarithmetic and not a rational ap- 
proximation. CLP(R) also has the poten- 
tial to produce symbolic output, as illus- 
trated by the next example. 

The predicate mortgage 15 defined in 
terms of the principal (P), the duration 
(Time), the interest rate (I), the monthly 
payments (MP), and the balance (B). The 
goal specifies values for the variables 
Time, I, and B, leaving CLP(R) to deter- 
mine the other two. 


mortgage (P, Time, I, B, MP) :- 
Time <= 1, 
В-МР-Р%(1-1). 
mortgage(P, Time, I, B, MP) :- 
1« Time, 
mortgage(P*(1-I)-MP, 
Time — 1, I, B, MP). 


?- Тіпе-5, І-0.1, В-0, 
mortgage(P, Time, I, B, MP). 


The answer, MP = 0.263797 * P, ex- 
presses the linear relation that exists be- 
tween principal amount and monthly 
payment. 

The expressive power of using con- 
straints in queries as well as in answers is 
further illustrated by the next example, 
which deals with stock options. A stock 
option gives its owner the right to buy or 
sell a particular stock at a given price for 
a limited time. For instance, an XYZ July 
50 call option is the right to buy 100 
shares of XYZ stock at $50 per share 
until the July expiration date, regardless 


of the market price of the XYZ stock. 
Similarly, an XYZ July 45 put option is 
the right to sell 100 shares of XYZ stock 
at $45 per share. 

The program given in listing 1 allows 
you to relate the underlying price of a 
stock (5) or bond (B) with the value of its 
option (Value), the price of a call (C) or 
put (P), the interest (I), and the exercise 
price (X). To find what the underlying 
price of a stock should be in order for the 
value of selling a call option to exceed 5, 
you could use the following query: 


?- Value» 5,025,X = 50, 12 0.05, 
value(call, sell, S, C, I, X, 
Value). 


answer: 5< 50 & Value = 5.25, 
50<=S< 50.25 & Value 
= 55.25-65. 


The ability to return symbolic answers is 
a powerful feature of CLP(R). Answering 
a goal is defined in terms of solvability of 
the corresponding set of constraints and 
not in terms of finding a value. 

Other similar but more powerful pro- 
grams can also be written in CLP(R). For 
example, it is fairly straightforward to 
write a program that can calculate the 
theoretical price of an option. This can be 
done using the Black-Scholes formula, 
which calculates the theoretical price 
based on the underlying stock price, the 
exercise price, the time to expiration, the 
current interest rate, and the volatility of 
the stock. The value of such a CLP(R) 
program, however, is that you can also 
run the programin reverse. If you assume 
that the theoretical price is equal to the 
exercise price, you can then determine, 
say, the volatility. This is important be- 
cause the data required for otherwise de- 
termining the volatility is not always 
available. (For more information on this 
program, see reference 4.) 


The CLP(R) Interpreter 
Тһе CLP(R) interpreter, illustrated in 
figure 1, contains a Prolog-like engine, a 
constraint solver, and a module that pro- 
vides an interface between the two. The 
engine is an inference mechanism that 
also recognizes the constraints and passes 
them to the interface. The engine can also 
solve some simple constraints. The inter- 
face evaluates complex arithmetic expres- 
sions and rewrites the constraints in a ca- 
nonical form. The constraint solver 
solves constraints that cannot be handled 
by the engine or the interface; it also pro- 
vides a delay mechanism for nonlinear 
constraints, 
The following example illustrates with 
a simple program the role of the engine 
continued 
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CONSTRAINT PROGRAMMING 


Constraint solving 
allows a natural 
representation of 
complex problems. 


and of the interface in preparing the work 
for the solver: 


S+T 


p(S,T) и = 8, 
U-V=3. 


q(U,V) i 
?- p(X, Y) J q(X,Y) . 


The engine produces the following se- 
quence of equations: 


с r4 »4 Un r4 м 
i nn dcos оп 
< < с 53 Са 
! 
co 


il 
чэ 


The interface simplifies this set and sends 
to the solver only the following two 
equations: 


Х+Ү=8 

X-Y-23 

The solver then returns the solution 
X = 5 a 5 J Ү = 2 « 5 


Given a set of constraints, the solver first 
determines the solvability of that set and, 
if solvable, computes the solution. There 
exist many algorithms to solve sets of lin- 
ear constraints. CLP(R) uses a modified 
simplex method (for a presentation of this 
method, see reference 5). The processing 
of nonlinear constraints is delayed (i.e., 
temporarily suspended) until a sufficient 
number of variables are instantiated and 
the constraints become linear. It is the re- 
sponsibility ofthe programmer, however, 
to ensure that this actually happens. In 
principle, these delay mechanisms could 
be avoided, as there exist nonlinear con- 
straint solvers. But currently these algo- 
rithms are too inefficient. 

After each derivation step of the infer- 
ence engine, the solvability of the current 
set of constraints is determined by the 
solver (when a set of constraints is found 
to be unsolvable, the CLP(R) engine 
backtracks in the usual Prolog way). 
After the next step, new constraints may 


Listing 1: A stock option valuation program written in CLP(R). The 
predicate value() relates the type of option (Type), your desired action 
(Вчу0гбе11), the underlying price of the stock (S) or bond (B), the price 
of the call (C) or put (Р), the interest (І), the exercise price (X), and the 
value of the option (Value). The % sign indicates a comment. 


% Option valuation predicate 


value(Type, BuyOrSell, 5, C, P, I, X, B, Value) :- 
eheck-parameters(S, C,P, I, X, B, Value), 


get-sign(BuyOrSell, Sign), 


data(Type, S, C, P, I, X, B, B1, B2, H1, H2, R1, R2), 
h(B1,S, T1), n(B2,8, T2) , г(В1,5,Т3), r(B2,8, T4), 
Value( = Sign * (H1*T1 + Н2#Т2 + R1*T3 + R2*T4). 


% Heavyside function 
ho Y, 2) :-Ү<Х,2-0. 
h(X,Y,Z) sa Ууж Х,2-1, 


% Ramp function 
r(X,Y,2) ‘ҮСХ, 2 = 0. 
h(X,Y,2) :-Ү<Х,7=Ү-Х. 


% Safety check 
check-parameters(S, C, P, I, X, B) :- 
$520, С>г0,Р>»-0, 
I>=0,X>=0,B>=0. 


% Buy or Sell sign 
get-sign(buy, -1). 
get-sign(sell, 1). 


% Table data for call and put options, bonds, and stocks. 
data(stock, S, C, P, I, X, B, 0, 0, 5% (141), 0,-1, 0). 
data( call, S, C, P, I, X, B, 0, X, C* (141), 0, 0,-1). 
data( put, S, C, P, I, X, B, 0, X, P* (1«I)-X, 0, 1,-1). 
data( bond, S, C, P, I, X, B, 0, 0, B* (1+I), 0, 0, 0). 
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appear that are added to the previous set. 
Again, the solvability of the new set must 
be determined. Ап important feature of 
the solver is that it is incremental for lin- 
ear equations. In other words, at each 
step, the engine works with a set of con- 
straints in solved form, plus a single addi- 
tional constraint. For linear inequalities, 
the problem is more complex, but classic 
simplex algorithms can be adapted. Non- 
linear constraints are stored by the solver 
until they become linear, at which time 
they are evaluated for solvability with the 
current set. (А discussion of the CLP(R) 
solver can be found in reference 4.) 


The Promise of CLP 

Constraint solving is a powerful para- 
digm that allows a natural representation 
of comple& problems. Constraint logic 
pro ing uses this paradigm to pro- 
vide a general framework upon which 
powerful languages can be created. 
CLP(R) shows particular promise for 
solving problems for which no simple 
solutions exist. 

I have shown how CLP(R) can be used 
to solve one type of problem: option trad- 
ing. Other applications for CLP(R) have 
been investigated, and interesting appli- 
cations have been reported in the domain 
of electrical engineering (see reference 
6). These applications confirm the real 
usability of CLP(&) in areas that were up 
to now considered to be outside the range 
of logic programming languages. 

Logic programming opened a new era 
in computing. Now, constraint logic pro- 
gramming should let us develop an excit- 
ing new wave of applications. B 
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PROLOG 


Opening the Prolog III 


Universe. 


A new generation of Prolog promises some powerful capabilities 


PROLOG WAS INITIALLY designed to 
process natural languages, but program- 
mers now use it to solve problems in in- 
creasingly varied areas. These uses have 
emphasized its strengths but also made 
clear its limitations. You can bypass some 
limitations by using more efficient imple- 
mentations and richer environments. But 
the fact remains that the core of Prolog— 
Alan Robinson's unification algorithm— 
has not changed in 15 years and is becom- 
ing less significant compared with an in- 
creasing number of external procedures. 

The best examples of these external 
procedures deal with arithmetic process- 
. ing, but they are difficult to use. To call 
them, you must be sure that certain pa- 
rameters are known, and this clashes with 
the general Prolog philosophy that it is 
possible anywhere and at any time to talk 
about an unknown object x. 

I therefore decided to fundamentally 
reshape Prolog by integrating the follow- 
ing features at Prolog's unification level: 
refined tree manipulation and list pro- 
cessing, complete processing of Boolean 
algebra (or propositional calculus), and 
number processing (+, *, >, =). As 
was the case for Prolog II, this reshaping 
consists of replacing the unification con- 
cept with the concept of constraint reso- 
lution in a specific domain with appropri- 
ate operations and relations. 

Iwill describethe foundations of a new 
language, Prolog III, and illustrate its ca- 
pacities with some examples. 


Variables 
In standard programming languages, 
each variable has a value. When youruna 
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program, various assignment instruc- 
tions successively modify these values. 
In Prolog III, a variable represents an un- 
known value. And when you run a Prolog 
III program, its aim is not to modif y this 
value but to determine it. 

For example, Prolog III can determine 
the value of x in a mathematical equation, 
such as 


x = (1/2)x + 1. 


Note that x can represent something more 
complex than a number; it can also repre- 
sent a tree, such as in figure І. 

Note that the string is represented as a 
subtree of characters under the list sym- 
bol (< >), 

Prolog III trees will be made up of 
nodes labeled by identifiers, a list sym- 
bol, Boolean values, rational numbers, or 
characters. I will adopt the convention 
here that an identifier is composed of sev- 
eral letters, while a variable contains only 
one letter. Trees whose first node is the 
« > symbol are lists. Boolean values are 
denoted by 1' and 0” [Editor's note: 
Primes indicate that these are not num- 
bers], and fractions represent rational 
numbers. 

The number of branches emanating 
from each tree node is finite, and these 
branches are ordered from left to right. 
Although I do not exclude the possibility 
that a tree could be made up of an infinite 
set of nodes, I will not deal with this point 
in this article. 

A tree consisting of only one node is a 
leaf. I will not differentiate betweena leaf 
and the label it carries. Therefore, I con- 


sider Boolean values and rational num- 
bers as special types of trees. 

To represent the trees, I will have at my 
disposal variables, constants, and opera- 
tions. Therefore, a formula that includes 
these three elements will represent a tree. 
I will call this formula, considered as a 
syntactical object, a term. 


Constants 

Constants name certain types of trees. 
The several possible constants include 
identifiers (such as calculus12), the 
empty list (« >), Boolean values (0”, 
17, positive integers or zero, characters 
(а, “В”, ‘4,’ *«"), and nonempty 
strings (‘Dupont’). 

Note that numerical constants must be 
positive integers or zero. I can represent 
negative numbers and rational numbers 
by using the operations of division and 
negation. It is pointless to introduce a 
constant for the empty string, since such 
a string is the same as the empty list. 


Operations 
Operations construct trees from other 
trees. I have three types of operations at 
my disposal Boolean operations, arith- 
metic operations, and operations to con- 
struct complex trees. 
Boolean operations are defined only if 
continued 
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PROLOG III 


the operands are Boolean values. They 
are not, and, or, and =. The = opera- 
tion produces а 1' if the two operands аге 
equal and a 0’ if they are not. 

The arithmetic operations are defined 
only if the operands are rational num- 
bers. The six such operations are the neu- 
tral operation, a = +b; change of sign, a = 
—b; addition, a = b + c; subtraction, a = b 
- c; multiplication, a = 2 x b or 2b; and 
division, a = b/2. 

For purposes of linearity, use of these 
operations will have certain restrictions. 
In a multiplication, only one of the two 
operands can contain variables. In a divi- 
sion, the second operand must not con- 
tain variables. 

The construction operations make it 
possible to construct trees that comprise 
more than one leaf. The four types are list 
construction, a = <b, с, d>; tree con- 
struction, a = b(c, d, e); general tree 
construction, a = b[c]; and list concat- 
enation, a = b • е. 

List constructions are defined for all 
possible types of trees. Tree construc- 
tions are defined only if the tree b is a 
leaf. General construction of a tree is de- 
fined only iftree b is a leaf and tree c is a 
list. Concatenation is defined only if the 
two trees b and c are lists. 

Note that I can represent a list as «e» « 
a, Wheree is the firstelement of a list and 
a is the remaining part. 

As with division and multiplication, I 
place an important constraint on list con- 
catenation: If the operand on the left is a 
variable x, the length n of the list x must 
be known and explicitly specified by a 
constraint of the form x:n. In regard to 
this restriction, you should bear in mind 
that concatenation is an associative oper- 
ation and that here I make no difference 
between (x * y) • zand x * (y *z). 


Relations 
Prolog ПІ uses a certain number of binary 
and unary relations. The binary relations 


are equality, a = b; inequality, а ж b; 
Boolean implication, a -> b (Ға = 1 
then b = 1); and numeric comparison, а 
€«b,a»b,as$b,a»b. 

Some examples of the unary relations 
include a: fact (the first node of tree a is 
labeled by an identifier), a:1ist (tree а 
is a list), a:n (tree a isa list of length n), 
a:string (tree a is a string), and a:1eaf 
(tree a is a leaf). 

Other examples of unary relations are 
a:id, a:bool, а: пит, and a:char, 
which indicate that tree a is reduced to a 
leaf that is labeled by, respectively, an 
identifier, a Boolean value, a rational 
number, or a character. 


Systems of Constraints 

The firstthingthat Prolog III enables you 
to do is solve systems of constraints. 
These systems of constraints are finite 
sets of constraints that must all be satis- 
fied at the same time. For example, to 
find out the number of pigeons (p) and 
rabbits (r) required to have a total of 12 
heads and 34 legs, all you need to do is 
write the query 


{р> 0, г>0,р+г = 12, 
2p+4r = 34)? 


and the machine will answer 
{p = Ж Г = 5} “ 

To compute a list 2 of 10 elements that 
will produce the same result no matter 
whether «1,2,3» is concatenated to its 
left or <2,3,1> is concatenated to its 
right, you merely need to write the query 
(2:10, <1,2,3> * 2-22 * <2,3,1>}? 
The answer is 


{z =<‹1,2,3,1,2,3,1,2,3,1›} 


You can also solve both problems at 


NameMarriedWeight 


Figure 1: Ап example of a tree representing a variable: 


NameMarriedWeight('Dupont', 1,160). 


178 BYTE * AUGUST 1987 


the same time by asking 


(р>0,г>0, 2: 10, 
trio(ptr, 2p+4r, <1,2,3> * 2) = 
trio(12, 34, 2*<2,3,1>)}? 


where trio is any identifier. The answer 
is 


ірж7;г-5,%» 
«15253515 22415225195 


The heart of a Prolog III interpreter 
will consist of a general algorithm for the 
resolution of these systems of constraints. 
This algorithm will first decide whether a 
system is solvable (i.e., whether it is pos- 
sible to attribute values to its variables so 
that all the constraints are satisfied). 
Then, if the system is solvable, this algo- 
rithm will be used to simplify it sothatits 
solutions (the values of its variables) be- 
come apparent. 

These values can be unique, as in the 
previous examples, or multiple values 
might satisfy the constraints, as in the fol- 
lowing example: 


(0« x, x2 3/4, x # 1/2}. 


If these values have no limits, the simpli- 
fied system will be the empty system de- 
noted by ( ). 

Note that the constraints-resolution al- 
gorithm replaces the unification algo- 
rithm used in a standard Prolog. Because 
of this, it must be very efficient and so re- 
liable that it becomes a black box for the 
programmer. These two factors dictated 
my choice of operations and relations and 
the restrictions on multiplication, divi- 
sion, and concatenation. These factors 
have also made it too difficult to intro- 
duce a unary relation that would con- 
strain a rational number to be an integer. 


The Meaning of a Program for 

the Programmer 

Now I will explain in broad terms what a 
Prolog III program is. Basically, it con- 
sists of a recursive definition of a subset 
of trees. Each element in this subset will 
be called a deductible fact of the program 
and represents a proposition that the pro- 
grammer considers true. An example of 
such a proposition could be "Dupont is 
married and weighs 160 pounds," which 
was represented by my first example of a 
tree. 

The set of deductible facts of a pro- 
gram is usually infinite and constitutes, 
іп a way, an enormous database. You will 
see later that you can regard the execution 
of a program as a search through a frac- 
tion of this database. Of course, you can- 
not store this database in explicit form. It 
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PROLOGIII 


In Prolog lll, a 

variable represents an 
unknown value. When 
you run a program, 

its aim is not to modify 
this value, but to 
determine it. 


must be represented by a finite amount of 
information from which all the informa- 
tion in the database can be deduced. This 
finite information is the set of rules that 
makes up the program. 

Each rule in Prolog III has the follow- 
ing form: 
fo -> fy ... 5 
where to ... t, аге terms and where S is a 
list of constraints. Note that it is 
permissible to have only опе term, fo, ОГ 
to have 5 be absent (in which case, it is 
considered an empty list). For my first 
example of a Prolog III program, see list- 
ing 1. 

You can use this program to determine 
the components of a meal having a caloric 
content below a certain amount. Note that 
each food type has a specific caloric 
value. 

The variables thatappear in the Prolog 
III rules are quantified universally. In 
other words, each rule 


Го —>t,...t,,8 


Listing 1: A short Prolog III 
program for devising light meals. 


LightMeal(a, m, d) -> 
Appetizer(a, 1) Main(m, j) 
Dessert(d, k), 

(1520, ј›=0, k»- 0, 
i+j+k <= 10); 

Main(m, 1) -> Meat(m, 1); 

Main(m, i) -> Fish(m, 1); 

Appetizer(radishes, 1) ->; 

Appetizer(salad, 6) –›; 

Meat(beef, 5) —>; 

Meat(pork, 7) ->; 

Fish(sole, 2) ->; 

Fish(tuna, 4) -э; 

Dessert(fruit, 2) ->; 

Dessert( icecream, 6) ->. 


180 BYTE * AUGUST 1987 


is simply an abbreviated way of writing 
all the particularized rules 


ag => a ADS; 


You obtain these rules by giving the 
variables in the rule all the possible 
values that satisfy system S and transform 
the terms 7; into well-defined trees a,. 
Here are a few examples of particularized 
rules for the first program: 


LightMeal(salad,sole,fruit) => 
Appetizer(salad,6) Main(sole,2) 
Dessert(fruit,2) ; 


Main(sole,2) => Fish(sole,2) ; 
Appetizer(salad,6) =>; 


The process of particularizing rules is 
purely a mental one on thepartofthe pro- 
grammer. The machine will not work in 
this way. On the contrary, when it uses 
the rules, it will try to keep them as gen- 
eral as possible. The advantage of partic- 
ularized rules is that they do not use vari- 
ables or constraints, and their meaning is 
therefore much clearer. 

The fragments of the set of particular- 
ized rules from the previous program 
make it possible to replace the tree 


LightMeal(salad, sole, fruit) 
successively by 


LightMeal(salad,sole,fruit) => 
Appetizer(salad,6) Main(sole,2) 
Dessert( fruit, 2) => 
Main(sole,2) Dessert(fruit,2) => 
Fish(sole,2) Dessert(fruit,2) => 
Dessert(fruit,2) =>. 


This tree is therefore a deductible fact of 
the program. If I now treat these frag- 
ments of particularized rules as logical 
properties, I conclude successively that 
the three sets below are made up of de- 
ductible facts of the program. 


{Appetizer(salad,6), Fish 
(во1е,2), Dessert(fruit,1)}, 

{Main(sole,2)}, 

{LightMeal(salad,sole, fruit) }. 


Meaning of a Program for the 
Machine 

I have now described the implicit infor- 
mation contained in a Prolog III program, 
but I have not yet explained how such a 
program is executed. The aim of the pro- 
gram's execution is to solve the following 
problem: Given a sequence of terms and 
a system of constraints, find the values of 
the variables that satisfy all the con- 
straints and transform the sequence of 


terms into a sequence of deductible facts. 

Two cases are of particular interest. 
First, if the sequence of terms is empty 
(or absent), the query can be restated as a 
request to solve the system of constraints. 
I have already given some examples of 
such queries. 

Second, if the system of constraints is 
empty (or absent) and the series of terms 
consists of only one term, the request can 
be restated as follows: What are the 
values of the variables that transform this 
term into a fact that is deductible from the 
program? 

If I now use the preceding example 
program, the query 


LightMeal(a, m, d)? 


will let me obtain all the sets of values for 
a, m, and d that constitute a light meal. In 
this case, there are six replies, including 
the following simplified systems: 


(a-radishes, m=beef, d=fruit}, 
{a=radishes, m=pork, d=fruit}, 
{a=radishes, m=sole, d=fruit}, 


I can explain the method used to calcu- 
late the replies to a given query by using 
an abstract Prolog III machine. This is a 
nondeterministic machine whose func- 
tion is described by three formulas: 


1. (W, to t, ... tn, S), 

2.50 — > $,... Sm R 

З (И E E cct. 
SURU (50 = tol). 


Formula | represents the state of the 
machine at any given moment. W is a set 
of variables whose values I want to estab- 
lish, to ... t, is a sequence of terms that I 
am trying to delete, and 5 is a system of 
constraints that has to be satisfied. 

Formula 2 represents the rule in the 
program that I am going to use to change 
the state of the machine. If necessary, I 
rename some variables of formula 2 so 
that none of them occur in formula 1. 

Formula 3 is the new state of the ma- 
chine after rule 2 has been applied. It is 
possible to progress to this new state only 
if the system of constraints in formula 3 
has at least one solution in which each 
term is transformed into a well-defined 
tree. | 

To describe the actual functioning of 
the Prolog III machine, I can say that it 
starts from an initial state (where W is the 
set of variables that appear in the query) 
and calculates all the states that can be ar- 
rived at by repeating the above process. 
Each time I arrive at a state where the se- 
quence of terms is empty, I simplify the 
system of constraints with which it is as- 
sociated and provide this as an answer. 


PROLOG III 


Differences between Marseille Prolog 
and Edinburgh Prolog 


rolog III and Prolog II are develop- 
ments of the so-called Marseille 
school of Prolog. The Marseille style 
developed along slightly different lines 
than the more common Edinburgh style. 
In the Marseille style, the "if" sym- 
bol ‘‘:—” is replaced by the arrow 
"— >”. No punctuation is used be- 
tween the terms on the right side of a 
rule. And each fact or rule must end 
with a semicolon instead of a period. 
The “ог” symbol “;” is not available. 
Nor are the special variable “__” and 
the arithmetic symbols such as “+”, 
“-.” апа so оп. Also, variables do not 
need to be capitalized, but they must be- 


Now reconsider the example program, 
and apply this process to the query 


LightMeal(a,m,d)? 
The initial state of the machine is 
((a,m,d), LightMeal(a,m,d), ОР. 
By applying the rule 
LightMeal(a',m',d') —> 
Appetizer(a' ,i) 
Main(m!,j) Dessert(d',k), 
(1>-0, j>=0, k>=0, i+j+k<=10} 
I progress to the state 
({a,m,d}, Appetizer(a',i) 
Main(m' ,j) Dessert(d',k), 
[1>=0, j>=0, k>=0, i+j+k<=10 
LightMeal(a,m,d) = 
LightMeal(a',m',d'}) 
which simplifies to 
({a,m,a}, Appetizer(a', i) 
Main(m', ј) Dessert(d',k), 
{i>=0, j>=0, k>=0, i+j+k<=10, 
a=a', m=m', d=d'}) 
and then to 
({a,m,d}, Appetizer(a,i) 
Main(m,j) Dessert(d,k), 
{i>=0, j>=0, k>=0, i+j+k<=10}) 


By applying the rule 


Rich Malloy 


gin with one and only one alphabetic let- 
ter; predicates and objects must begin 
with at least two letters. Comments ap- 
pear in quotes. List members are merely 
separated by periods, with the first 
member being the head of the list, and 
the rightmost member representing the 
tail or the rest of the list. For example: 


/* This is Edinburgh style */ 

is member of. list (X, [X|_]). 

is member of. list (X, [_|Ү]):- 
is member of. list (X, Y). 

avg(Value,X,Y,Z) :- Value is 
(X+Y+Z) /3. 


Appetizer(salad,6) -> 
I progress eventually to the state 


({a,m,d}, Main(m, j) Dessert(d,k), 
{a=salad, j>=0, k>=0, j+k<=4}) 


Ina similar way, I can apply the following 
two rules: 


Main(m!,i)-» Fish(m', i) 
Fish(sole,2) -> 


to get 


({a,m,d}, Dessert(d,k), 
{a=salad, m=sole, k>=0, k<=2}) 


Finally, by applying the rule 
Dessert (fruit,2) -> 
I obtain 


({a,m,d},,{a=salad, m=sole, 
d=fruit}). 


І can conclude that the system 

{a=salad, m=sole, d=fruit} 
constitutes one ofthe replies to the query. 
To obtain the other replies, I proceed in 
the same way but using the other rules. 

A Banking Calculation 


In this example, the task is to calculate a 
series of successive installments that have 


''This is Marseille style! '! 
is-member-of-list (x, x.y) –>; 
is-member-of-list (x, u.y) -> 
is-member-of-list (x, y); 
avg(v,x,y, 2) -> 
val(div(add(add(x,y),2),3),v); 


For more information on the Marseille 
syntax and Prolog II, see Prolog by F. 
Giannesini, et al., Addison-Wesley, 
1986. Prolog II is available in the U.S. 
from ExperTelligence of Santa Barbara, 
California. 


Rich Malloy is a senior technical editor 
for BYTE. 


to be made to repay an amount of money 
borrowed from a bank. I will assume a 
constant time period between install- 
ments and а 10 percent interest rate per 
period. 

I can summarize the program for this 
calculation with two rules: 


Payment(«», 0) ->; 
Payment(«i»*x, с) –> 
Payment(x, (1 + 10/100)е- i); 


The first rule expresses the fact that it is 
not necessary to pay an installment if the 
amount owed is O. The second, and re- 
cursive, rule states that a list of install- 
ments required to repay an amount c con- 
sists of an installment i plus the list of 
installments required to repay the amount 
c increased by 10 percent interest and re- 
duced by installment i. 

You can use this program in different 
ways. One of the most spectacular is to 
ask what three payments should be made 
to repay $1000 such that the second pay- 
ment is twice the value of the first, and 
the third payment is three timesthe value 
of the first. 

In other words, what value of i is re- 
quired to have the sequence of install- 
ments <1,21,31> repay $1000? АП you 
need to do is to write the query 


Payment(«i,2i,31»,1000)? 
Here is an abbreviated trace of this calcu- 
lation starting from the initial state 


continued 
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qu Payment(«i,21,31»,1000), 
}). 


By applying the second rule of the 
program: 


Payment(«i'»*x, c) -> 
Payment(x, (1+10/100)c-i'); 


I progress to the state 


ir , Payment(x, (1+10/100)c-i'), 
Payment(«i,2i,3i», 1000) = 
Payment(<i'>»x, c)}), 


which simplifies to 


( (1) , Payment (x, (11/10)c-i'), 
(i'i, x-«21,3i», с-1000), 


then to 


Wl Payment (<2i,3i>, 1100-1), 
). 


You can verify that when I apply the sec- 
ond and third rules again on this state, I 
will eventually obtain 


( (1), ,(1331-(641/100)1-0) 
which leads to a final response of 
{1=207+413/641}. 

In other words, i = $207.64. 


Practical Realization 

I want to finish this article with some in- 
formation on the prototype for the Prolog 
ПІ interpreter developed at my laboratory 
and at the company ProloglA. 

The core of the Prolog III interpreter is 
essentially a nondeterministic machine 
with two stacks that are pushed or popped 
at the same time. In the first stack, you 
create all the structures that represent the 
states through which you pass. In the sec- 
ond stack, you store address-value pairs 
to record all the modifications you have 
made in the first stack, so you can make 
the necessary restorations for 
“backtracking.” 

From time to time, a general garbage 
collector removes the useless parts of the 
two stacks, while preserving their topo- 
graphies. The core of the Prolog III inter- 
preter also solves most of the equations 
and the constraints of the + type. 

The algorithms used are basically ex- 
tensions of those used in Prolog II and de- 
scribed in reference 1. These extensions 
deal mainly with lists and numerical vari- 
ables that are not constrained to be 
positive. 

The core of the interpreter calls on two 
submodules: one for processing Boolean 


algebra and the other for processing nu- 
merical constraints of the + type. Jean- 
Marc Boi and Frederic Benhamou de- 
signed the module for Boolean algebra. 
The algorithms used are essentially those 
of Pierre Siegel (see reference 2). First, 
they check whether a system of con- 
straints can be satisfied, then they simpli- 
fy a given system into a system that uses 
only a given subset of variables. 

The arithmetical module, written by 
Michel Henrion, processes variables that 
are constrained to be nonnegative (the 
reason for this is to remove the con- 
straints of the greater-than-or-equal 
type). This module is based on George 
Dantzig's Simplex algorithm (see refer- 
ence 3). A subtle process deals with “de- 
generacies" (appearances of zeros in 
awkward places). To this has been added 
a far-from-elementary process to deal 
with the remaining constraints of the not- 
equal-to type. The module also includes 
basic subprograms for carrying out addi- 
tion and multiplication with infinite pre- 
cision (using fractions whose numerator 
and denominator can have variable 
lengths). 


The Future 

А commercial version of the Prolog III 
interpreter or compiler should be avail- 
able in the next few years. As my exam- 
ples have shown, its applications will be 
varied, and my experience with Prolog 
tells me that most of these applications 
will be surprising. 

I see, however, two dominant areas of 
interest. The presence of linear inequal- 
ities makes it possible to solve the tradi- 
tional problems encountered in opera- 
tional research (e.g., minimization of 
costs, planning, etc.). And the presence 
of Boolean algebra makes it possible to 
conceive smarter expert systems. 

Itis no longer necessary to limit rea- 
soning models to the scheme “if that and 
that, then this." Logical uncertainties 
like "this or that is true" and logical ne- 
gations like "this is not true" will now be 
possible. 8 
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(SILK) advances upon Lotus in some significant areas. I continue to believe 
that there is a significant market in the large corporate environment for a 
spreadsheet package that addresses the limitations in 1-2-3, 

—GENERAL INSTRUMENT 


... your product will appeal to the broadest range of business applications. 
(SILK is) a very impressive product. ГНЕ TRAVELERS 
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PROLOG 


Logic Grammars 


This feature of Prolog allows concise yet powerful programs 


PROLOG IS OFTEN presented as an ar- 
tificial intelligence language. While AI is 
undisputedly an important area of appli- 
cation, Prolog is a language of choice for 
a much broader class of problems. One of 
these is language processing. You can 
write compilers and interpreters of pro- 
gramming languages—as well as natural- 
language interfaces—in Prolog in a suc- 
cinct and readable manner. The notation 
that makes the writing of such processors 
particularly elegant is called logic gram- 
mars, or definite clause grammars 
(DCGs). 

In this article, I will discuss logic 
grammars by using this notationtobuilda 
small compiler for a simple, hypothetical 
programming language. I will list parts of 
the code in the article; a complete listing 
is available (see the editor's note on page 
195). The code described here runs 
under Arity/Prolog on the IBM PC and 
AAIS Prolog on the Macintosh. 


The Parsing Problem 
The heart of any language processor is a 
parser, or syntactic analyzer. This parser 
is based on a grammar, which specifies 
all correct expressions of the language. 
The parser first checks the correctness 
of the input. If the input is correct, the 
parser might also return its structured 
representation. For example, the condi- 
tional statement in a Pascal-like language 


ife< Othenb :=b+1; 
fi; 


could be represented as the following 
structure: 


for language processing 


Stan Szpakowicz 


if(cond(<, var(c), num(0)), 
s(let(b, expr(+, var(b), 
num(1))), 
skip) ) 


Here, fi indicates the end of the if state- 
ment, var(c) represents the variable c, 
num(0Q) is the integer 0, s(A,B) repre- 
sents a pair of statements A and B that are 
executed in order, and skip indicates “do 
nothing. " 

А parser typically does not bother with 
the individual characters of the input text. 
Instead, it takes as its input a sequence of 
tokens, also called terminals or lexical 
symbols. А scanner, or lexical analyzer, 
usually obtains this sequence of tokens 
from the source text. For example, you 
could give the original statement above to 
the parser as 13 tokens: 


if id(c) < num(0) then id(b) :- 
id(b) +num(1) ; fi; 


Writing a scanner is a relatively simple 
task; later, ГЇЇ look at a neat method of 
doing this in Prolog. 

For now, I will concentrate on parsing. 
To do this, ГЇЇ set up a hypothetical 
"Tiny" programming language. The 
grammar consists of the set of rules in 
listing 1. 

In this grammar, each rule consists of a 
left-hand side and a right-hand side, sep- 
arated by a '-- >’ symbol. The symbols in 
brackets are tokens; the others (called 
nonterminal symbols) are the names of 
larger syntactic constructions. You can 
read the grammar in listing 1 in the fol- 
lowing way: 


* A sequence of statements consists of 
either a statement, followed by a semico- 
lon and another sequence of statements, 
or nothing. 

* À statement is either a skip (a null 
statement), an assignment (a variable, a 
“=” token, and an expression), an if 
statement (an if token, a condition, a 
then token, some statements, and a fi to- 
ken), or a while statement (a while 
token, a condition, a do token, some 
statements, and an od token). 


You can read the remainder of the rules 
similarly. 

The parser confirms the correctness of 
a given sequence of tokens by imposing a 
structure upon it. For example, the se- 
quence id(b) := id(b) + num(1) is a 
valid statement because id(b) and :- 
match the first two symbols in the second 
rule for statement and because the se- 
quence id(b) + num(1) is a valid expres- 
sion. You know it is a valid expression 
because id(b) is a primary (and thus, an 
expression), “+” is an arithmetic opera- 
tor, and num(1) is a primary. Figure 1 
shows this reasoning summarized in a 
graph. 

The nodes in figure 1 correspond to 
boundaries between contiguous tokens. 
The arcs correspond to various meaning- 

continued 
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= | ful sequences of tokens; they are labeled 
with either nonterminal symbols or with 
tokens. Note that once you have repre- 

| sentedthe list of tokens in aline as in fig- 
ure 1, you can see syntactic analysis as 
adding the appropriate arcs, as dictated 
by the rules of the grammar. 


Listing 1: Rules of the grammar of a hypothetical Tiny programming 
language. 


statements —> statement, [';'], statements. 
statements --> []. 


statement --> [skip]. 


statement --» [1d(V)], [:=], expr. Parsing in Prolog 


statement --> [if], condition, [then], statements, [fi]. You can represent the graph їп figure as 
statement --» [while], condition, [do], statements, [od]. a series of clauses in Prolog: 
condition —»^ [not], relation. token(id(b) , 1, 2) ‘ 
condition ——» relation, token(:=, 2, 3). 
token(id(b), 3, 4). 
relation —» expr, comp. op, expr. token(+, 4, 5). 


token(num(1) 3 95 6) ы 
comp. op —» ['=']. 
сопр.ор--> ['<']. ргіпагу(3, 4). 
expr(3, 4). 
arith. op(4, 5). 
primary(5, 6). 


ехрг —» primary. 
expr —» expr, arith op, primary. 


primary -—» [id(V)]. expr(3, 6). 

primary —» [num(N)]. statement(1, 6). 

arith op ——» ['+']. In each clause, node numbers are used as 
arith ор--> ['-']. parameters. You can express the last six 
arith op --» [!*!]. clauses, which correspond to nonter- 
arith_op --> ['/']. minal symbols, in a different way if you 


make use of the appropriate grammar 
rules. Here are some examples: 


expr(3, 6) :- expr(3, 4), 
arith_op(4, 5), primary(5, 6). 

statement ехрг(3, 4) :- primary(2, 4). 

arith ор(4, 5) :- token(*, 4, 5). 


These clauses mention specific node 
numbers, but any primary is an expres- 
sion, not only that extending from node 3 
to node 4. Creating a more general clause 
is straightforward, and a list of these 
clauses appears in listing 2. 

In this listing, variables have replaced 
node numbers in each clause. Actually, 
you can use any unique name in place of 
node numbers. Even a list will do. One 
possible list to use is the list of tokens to 
the right of the token being analyzed. For 
example, you can replace the clause 


Figure 1: А diagram showing how the syntactic constructions described in listing | 
1 are matched to the statement “id(b) := id(b) +num(1) ". token(id(b), 1, 2). 


with the more general 


Listing 2: Prolog clauses representing part of the grammar in listing 1. token(id(b), 
[id(b),:=,id(b),+,num(1)], 
/*1*/ statement(K, N) :- (:=,id(b),+,num(1)]). 
token(id(V), К, L), token(:=,L, M), expr(M, М). 
/*2*/ expr(K, L) :- primary(K, L). Here, I have replaced the numbers 1 and 
/%Ҙ%/ expr(K, М) + expr(K, L), arith_op(L, М), primary(M, М). 2 with two lists. Note that the first list 


contains all the tokens in figure 1. The 
second list contains all the tokens to the 


/*4%/ primary(K, L) :- token(id(V), K, L). 
/*5*/ primary(K, L) :- token(num(V), K, L). 


right of the first token. 
/*6*/ arith op(K, L) :- token(+, K, L). IfI use Prolog's list notation [T | Ts], 
where T is the first token of a list and Ts is 


continued 
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Listing 3: An almost complete parser ofthe Tiny language, written using 


grammar rules. Note the similarity to listing 1. 


program(s(Stmt, Stmts)) —» 
statement(Stmt), [';'], 
Statements(Stmts). 


statements(s(Stmt, Stmts)) —» 
statement(Stmt), [';'], 
statements(Stmts). 

statements(skip) —» []. 


ль 


$ a sequence of statements 15 represented as a nested term, 
$ for example, s(Stmti, s(Stmt2, s(Stmt3, skip))), 
$ where Stmti, Stmt2, Stmt3 represent individual statements 


statement(skip) -» [skip]. 


statement(let(V, E)) —» [id(V)], [:=], expr(E). 


statement(if(C, Stmts)) —> 


[if], condition(C), [then], statements(Stmts), [fi]. 


statement(while(C, Stmts)) —» 


[while], condition(C), [do], statements(Stmts), [od]. 


condition(not(C)) —» [not], relation(C). 


condition(C) —» relation(C). 


relation(cond(Op, E1, E2)) —» expr(E1), comp. ор(Ор), ехрг(Е2). 


сотр_ор('=') —» ['=']. 
comp. op('«!) —» ['«']. 


the list of all tokens to its right, I can gen- 
eralize the above clause to form the sev- 
enth clause, to be added to those from 
listing 2: 


/*7*/ token(T, [Т | Ts], Ts). 


I am now ready to demonstrate parsing at 
work. Returning to figure 1, I can check 
whether this list of tokens is a statement 
by checking if the goal 


statement(K,N) 


from clause 1 could be satisfied. Before T 
make this call, I must instantiate K to be 
the complete list of tokens. А$ you saw 
above, the variable N refers to all tokens to 
the right of the tokens being analyzed. 
Since I want to analyze all tokens in the 
list, N will be empty. I would thus use the 
call 


statement([id(b),:=,id(b),+, 
num(1)], Г1) 


The execution of this call, based on 
clauses 1 through 7, would generate a 
number of other calls, including 


token(id(V), 
оа LEE 
БЕ 


token(:=,L',M'), 
expr(M', []) 
token(:=, 
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[:=,id(b),+,num(1)],M'), 
expr(M',[]) 
expr([id(b),+,num(1)],[]) 


In all these calls, the last two argu- 
ments have an intuitive interpretation. 
The second-to-last argument, referred to 
as the “input” argument, is the sequence 
of tokens remaining to be recognized be- 
fore the call is activated. The last 
argument (the "output") is the sequence 
that will remain to be recognized after the 
call has succeeded. These input and out- 
put arguments will be called ioargs for 
short. 

The list difference between an input 
and output argument is the construction 
or token being analyzed. For example, 
the call 


expr([id(b),+,num(1)], 
[+,num(1)]) 


means “take the difference between the 
list [id(b) , +, num(1) ] and the list [+, 
num(1)] and recognize this difference 
[id(b)] as an expression.” Similarly: 


expr([id(b),+,num(1)], L) 


means “‘takethe list [id(b) ,+,num(1)], 
recognize some expression at its begin- 
ning, and instantiate L as the list of tokens 
remaining.” Note that this call is nonde- 
terministic: Depending on which expres- 
sion is recognized at the beginning of the 


list, L may be equal to either [+, num(1)] 


or [ ]. 


Grammar Rules 

The essence of clauses 1 through 6 in list- 
ing 2 is structural information. For in- 
stance, according to clause 1, a statement 
can consist of an identifier, a :- token, 
and an expression. Fortunately, Prolog 
has a special notation called a grammar 
rule that emphasizes this information. 
Here is an example of a Prolog grammar 
rule equivalent to clause 1: 


statement —» [id(V)], [:=], expr. 


Prolog dialects that support logic gram- 
mars treat this rule as a unit clause with 
the name “-->” and two parameters (the 
left-hand and right-hand sides of the 
rule). The rule is read in, processed, and 
stored as an ordinary Prolog clause. 

If you refer to the original grammar in 
listing 1, you will findthat it is composed 
of grammar rules and is alogic grammar. 
My hypothetical Tiny language is de- 
scribed in perfectly correct Prolog. 


Grammar Rule Parameters 
Parsers can determine whether input text 
is syntactically correct. But they are also 
expected to output a representation of the 
input's structure. To construct this repre- 
sentation, a Prolog parser must be able to 
instantiate variables. In other words, its 
clauses need to have other arguments in 
addition to the ioargs. 

The following clause, which recog- 
nizes assignment statements, shows how 
this need is usually met: 


statement(let(V, E), K, N) :- 
token(id(V), K, L), 
token(:=, L, M), 
expr(E, M, N). 


The first argument, let(V, E), repre- 
sents the structure of an assignment state- 
ment, where V is the name ofthe variable 
to which a value is assigned and E is the 
representation of the expression provid- 
ing this value. Note that instantiations of 
V and E are obtained during the normal 
operation of the parser. The structure 
let(V, E) is then a desired “additional 
effect." 

You can express this clause more sim- 
ply as a grammar rule. Note how the 
loargs (К, L, M, and N) are again sup- 
pressed: 


statement(let(V, E)) —» 
[id(V)], [:=], expr(E). 


Listing 3 is an almost complete parser of 
the Tiny language. This listing is a 
continued 
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straightforward extension of the parame- 
terless grammar from listing 1. 

Rules for expressions are missing from 
listing 3. This is because the rule 


ехрг--> expr, arith. op, primary 


would be processed and stored as a left- 
recursive clause, never welcome in Pro- 
log programs. Rather than abstractly ex- 
plaining methods of avoiding left 
recursion in grammars, I have provided 
one solution for this, which is included in 
the complete listing of the compiler. 


Conditions and Actions 

The grammar rules I have discussed so 
far are all processed and stored as clauses 
whose predicates have ioargs. These 
ioargs are thus safely shielded from inex- 
pert use. It is also possible, however, to 
have Prolog calls that do something use- 
ful without touching ioargs. 

А good example is the cut (!), a fre- 
quent, although not always desired, guest 
in Prolog code. Adding a cut is simple. 
The rule 


statements(s(Stmt, Stmts)) --» 
statement(Stmt), [';'], !, 
statements(Stmts). 


MA 


will be translated as 


statements(s(Stmt, Stmts), К, № :- 
statement(Stmt, К, L), 
token(';', L, M), 
! 


"9 
statements(Stmts, M, N). 


The effect of the cut here is to speed up 
the parser. 

Once the parser recognizes a list of to- 
kens as, say, an assignment statement fol- 
lowed by a semicolon, it will not attempt 
to recognize these same tokens as an if 
ora while statement. 

You might also wish to perform an op- 
eration that is not expressible by unifica- 
tion. These calls must be “wrapped” in 
curly brackets in order not to be confused 
with nonterminal symbols. For example, 
the rule 


octal _digit(Oct) —> ` 
[Oct], 
{ 48 =< Oct }, f Oct =< 55}. 


translates into the clause 
octal digit(Oct, K, L) :- 


token(Oct, K, L), 
48 =< Oct, Oct =< 55 . 


This rule recognizes any ASCII character 
between 0 (ASCII 48) and 7 (ASCII 55) 
as an octal digit. You can interpret this as 
a rule with conditions that must hold if 
the token is to be accepted. 

As another example, consider the rules 


lsym(num(N)) --> 


digit(D), 
digits(Ds), 
( name(N, (D | Ds}) }. 
digits ([D | Ds]) —» 


digit (D), digits (Ds). 
digits (Г1)-->Г1. 
digit (D) -> 

[D], 
(48 =< D), { D=< 57}. 


These rules are part of a scanner for our 
language processor. The rule for digit 
recognizes a digit given its ASCII code. 
The rules for digits recognize a se- 
quence of digits and build a list of their 
ASCII codes. The rule for 1sym recog- 
nizes a sequence of digits as an integer 
and builds the term num(N), where N is 
the value of the integer. Note that I use 
Prolog's built-in operation name, which 
can convert a name or integer into a series 
of ASCII codes and vice versa. You can 

continued 
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this? Because they have discovered, as you will, that 
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you'll get with this programmer. The 9000 is the 
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— With this Personal Pal Development System, you 
provide the PC and a current version of DOS, and we 
will provide you with a COMPLETE set of 
engineering tools for PAL implementation and logic 
design. 


MODEL 7228 
—This intelligent programmer allows SUPER FAST 
programming for higher productivity. 
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The Manx Aztec C Profiler examines 
your program, tells you where the slow 
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cedure. À few changes and it's exactly 
what you wanted. 


You've made it! 


Aztec C is available for MS-DOS/PC 
DOS. Call for details on Macintosh, 
Amiga, Apple II, CP/M-80, 
CP/M-86, TRS-80, ROMand others. 
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Call Today 
1-800-221-0440 
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Frees the genius in you 


‘,..asuperb linker, a profiler, an assembler, 
and a set of development utilities are only the be- 
ginning of this package . . . performed admirably 
on the benchmarks, with short compile times and 
the best link times in this review. . . includes the 
most professional make utility . . . documentation 


is clear and complete. There is no doubt that this 
is a valuable and powerful programming en- 


vironment." Computer Languages Feb. '86 


. . execution times are very good, close to the 
best on most tests..." PC Tech Journal Jan. "86 


“ Easily one of the fastest compilers overall... 
library provides a lot of flexibility . . . generates 
small .EXE files." Dr. Dobbs Journal Aug. '85 


C'Prime (Compiler, Assembler, Linker) $ 99. 
Aztec C 86-d Developer's System $299. 
Aztec C 86-c Commercial System $499. 
PC ROM (8086, 68000, 8080, or 6502) $750. 


Third Party Software for Aztec C: HALO, PHACT, C-tree, 
PRE-C. Windows for C, PC-lint, PANEL, Greenleaf, db Vista, 
C-terp, Plink-86, FirsTime, C Util Lib, 


and others. 
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WITH A 
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FAST, 


POWERFUL 
SCREEN AND 
KEYBOARD 
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I * Speed up your screen writing 2-6 times! 
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* Add zip to cursor keys 2-5 times! 

* Get back up to 800 scrolled pages! 
* Save valuable scrolled info to disk 
* Free your eyes from scroll blinking 
е No more annoying typeahead beep 
е Prevent screen phospher burnin 

• Shorten that annoying bell 

* Get 43 line EGA support 
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е Add many more escape sequences 
* Over 60 useful options! 

* Easy installation 
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e Used by thousands since 1984! 
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—PC Magazine Jun 23, 87 pg 281. 
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LOGIC GRAMMARS 


Listing 4: The top level of a code generator for the Tiny programming 
language. Note how the parameters of the grammar rules here correspond to 
the parameters of the rules in the parser, listing 3. 


interm code(s(Stmt, Stmts)) --> 


interm code(Stmt), interm_code(Stmts) . 


interm eode(skip) —» []. 
interm.code(let(V, E)) —» 


expr. interm сойе(Е), [store(V)]. 


interm code(if(C, Stmts)) —» 
{ newlabel(L) }, 
cond_interm_code(not(C)), 
(Jmp_cond(L)], 
interm_code(Stmts) , 
[label(L) ]. | 

interm code(while(C, Stmts)) —» 


{ newlabel(L1) }, ( пемізһе1(12) }, 


[label(L1)], 
cond_interm_code(not(C)), 
[Jmp_cond(L2)], 
interm_code(Stmts), 
[Jmp(L1)], [18be1(12)]. 


program the entire scanner in a similar 
manner. [Editor's note: You will find the 
complete scanner included with the full 
listing of the program.] 


Code Generation | 

I have now talked about two of the three 
phases of a small but complete compiler 
of the Tiny programming language: the 
scanner and the parser. I will now de- 
scribe a code generator that translates the 
parser's output into an abstract machine- 
level target language. Once more, I ex- 
press it as a gramrnar. But first, here is 
how the three phases will interact: 


compile :- 
read in(Chars), 
lsym_list(LexSyms, Chars, []), 
program(Tree, LexSyms, []), 
interm code(Tree, Code, []), 
write out(Code). 


The source program is first read in as a 
list of ASCII codes. It is then given to the 
scanner, indicated by the predicate 1sym . 
list. 

А list of tokens (LexSyms) is produced 
and given to the parser (program), which 
builds the syntactic structure of the 
source program (Tree). The code gener- 
ator (àinterm code) then generates inter- 
mediate code (Code). A realistic com- 
piler would then optimize the code and 
assemble it into an actual machine lan- 
guage program—an exploit beyond the 
scope of this article. 

Note that the call 


program(Tree, LexSyms, [ ]) 


refers to the clausal form of the first rule 
in the parser (see listing 3). The param- 


eters LexSyms and [ ] represent the ioargs 
that the Prolog interpreter added when 
the rule was processed. 

My version of the code generator 
draws upon the “multiusability” of Pro- 
log programs. There is no reason why 
grammar rules should only read lists of 
tokens and return structures. А Prolog 
grammar can also be run "backward, " 
generating a token sequence from a given 
structure. 

The idea is simple: I write a grammar 
of a simple target language, just as I 
wrote grammars of token sequences and 
programs in the Tiny language. But thenI 
use it in reverse to generate a list of tokens 
rather than to group the tokens together in 
a syntactic structure. 

By way of illustration, listing 4 is the 
top level of such a grammar, with five 
rules corresponding to five types of state- 
ments in the parser in listing 3. Here is a 
clear "structural" reading given for the 
first four rules: 


е The code for a sequence of statements 
consists of the code for the first state- 
ment, followed by the code for the subse- 
quent statements. 
ө Nothing is generated'for the null 
statement. 
* Ап assignment statement is translated 
into code that evaluates the expression, 
leaves its value in the accumulator, and 
stores it. 
• An if statement is translated into code 
that creates a label name, evaluates the 
negated condition, and sets the condition 
register; this code is followed by a condi- 
tional jump to the new label, the code to 
be executed if the condition is true, and 
finally the new label. 

continued 
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. This dial modem comes with a 
feature you wouldn't expect for $445. 
Our reputation. 


И... you buy a dial modem for $445, most puter. Plus they're Hayes compatible and are available as 
people don't expect to get much in the way of features. standalone units or as dual modem cards that pack two 
Least of all, a top notch reputation for quality. modems on a single card for maximum space savings. 

But our 2230 Series of 2400 bps modems is made to Of course it's impossible to tell you about every fea- 
the same exacting standards as other Codex modems. ture of our 2230 Series in this space. But a certain peace 
Modems that have earned such a reputation for quality, of mind comes with the knowledge that everything that 
they are preferred by more experienced data communi- goes into our dial modems has to measure up to what 
cations managers than any other brand. goes on them. Our name. 

And rest assured, a reputation is hardly the only For information about 2400 bps modems starting 
feature our dial modems come with. The 2230 Series at $445, call us at 1-800- 


also provides outstanding performance, reliability, and 426-1212 Ext. 234. Or write СООСХ 
flexibility. T hey are all full duplex 2400 bps modems Codex Corporation, Dept. meth 
that operate synchronously or asynchronously with a 707-34, 7 Blue Hill River Rd., Aa е 


unique auto dial feature that supports virtually any com- ^ Canton, МА 02021-1097. [he Networking Experts 


Hayesisa registered trademark of Hayes Microcomputer Products, (пс, © 1987 CodexCorporation. Motorolaand (M) are trademarksof Motorola, Inc. Codex isa registered trademackof CodexC orporation, 


Sales offices in more than 40 countries worldwide, In Europe call 32-2.6608980. in Canada 416-793-5700, in the Far East 852-5.666706 (in Japan 81.3.5848101), in thc Americas 617-364-2000. 
Visit Codex at TCA Sept. 29-Oct. 2 Booth 7228-231 
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Canon introduces MO 


More easy-to-use features. 


LOGIC GRAMMARS 


Listing 5: Sample data and 
results processed by the Tiny 
compiler. Although it is 
unoptimized and was written in 
less than 200 lines, the compiler 


More advanced technology. is quite powerful. 
More productivity. 


The source program: 


X:-8;y:-n; 2:721; 
while noti«1do 
ify/2*2«ythen 


The resulting object code: 


load(a) 
store (x) 
load(n) 
store(y) 
loade(1) 
store(z) 
| label($1b11) 
| loade(1) 
| store($meml) 
| 


LASER BEAM PRINTER 


load(i) 
sub($mem1) 
tst_neg 
jmp_cond($1b12) 
load(y) 
store($mem2) 
loade(2) 
KILA SYSTEMS store ($mem3) 
"E. I T аы loadc(2) 
store ($mem4) 
PRESENTS load(y) 
div($mem4) 
The Dashlbaard mul($mem3) 
sub($mem2) 
tst neg 
flip 
jmp_cond($1b13) 
load (x) 
store($mem5) 
load(z) 
mul($mem5) 
store(z) 
labe1($1b13) 
load(x) 
store($memó) 
load(x) 
mul($memó) 


= MULTI-FUNCTIONAL TOOL 2 


CUSTOM CBIOS PROVIDES MS-DOS COMPATIBILITY store($mem7) 
RUNS MOST IBM PC APPLICATIONS PROGRAMS load(y) 

USES NEC. V50-16 BIT CMOS MICROPROCESSOR WITH DMA, TIMERS, div($mem7) 
INTERRUPTS, ETC. sorely) 

512 KB DYNAMIC RAM EXPANDABLE TO 1 MEG : 

UP TO 128K EPROM jmp( $1511) 

3 SERIAL PORTS - RS232 label($1b12) 
PC BUS INTERFACE ALLOWS USE OF COMPATIBLE BOARDS 
EXPANSION CONNECTOR FOR PIGGYBACK BOARDS 

LOW POWER CONSUMPTION, SMALL SIZE 3.9” x 7.75” 


DASHBOARD WITH 512K RAM, 3 SERIAL PORTS . P 5 
OPTIONS: ROM - CBIOS, MONITOR; PORTS - SCSI, FLOPPY, PRINTER 
KILA SYSTEMS INC. 


255 TAYLOR BLVD., MILLBRAE, CA 94030 
800-458-5596 IN CA 415-692-1448 


Canon U.S.A., Inc., Printer Division 
One Canon Plaza, Lake Success, NY 11042 1987 Canon U.S.A. Inc. 


* 16 BIT (CMOS) CPU 
* RUNS MS-DOS 


e NORTON SI:4.4 


* PRINTER, SCSI, 
FLOPPY, SERIAL 
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ГОСІС GRAMMARS 


You can write the rest ofthe code gen- 
erator similarly. I wrote the Tiny com- 
piler discussed here with logic grammars 
in less than 200 lines. Another 100 lines 
would make it even more realistic. To see 
how powerful it is, despite its limitations, 
consider the data and results in listing 5. 


Conclusions 

Logic grammars are a succinct and 
powerful notation for language process- 
ing. À grammar is both a language speci- 
fication and a processor (scanner, parser, 
or code generator). Prolog grammar 
rules mix freely with ordinary clauses, so 
you can enjoy allthe advantages of Prolog 
as a high-level programming tool while 
developing a grammar application. 

Some, but not all, Prolog dialects sup- 
port grammar rules. Every grammar 
could be manually coded as ordinary 
Prolog clauses, but the clarity and read- 
ability of the program would suffer. It 
would also be easy to write a preproces- 
sor in Prolog (the books I cite describe 
such preprocessors), but the pleasure of 
using this powerful notation would be 
marred by having to juggle two different 
forms of your programs. If you plan to se- 
riously work with logic grammars, use a 
dialect in which they are built-in. 

I have not touched on natural-language 
processing, an even more important ap- 
plication of logic grammars. You can find 
a brief introduction in references 1 and 3. 
For serious readers, I recommend chap- 
ter 5 of the book in reference 4. 

This presentation is based on my book 
(see reference 2), where you can also find 
some programming hints and a larger ex- 
ample: an interpreter of a query language 
implemented with logic grammars. The 
book by Sterling and Shapiro (see refer- 


ence 3) presents a larger compiler, imple- | 


mented in a slightly different manner. 8 


[Editor's note: The source code listings 
for this article are available as the files 
SZPAK.LST and SZPAK. BNL on disk, in 
print, and on BIX. See the insert card fol- 
lowing page 256 for details. Listings are 
also available on BYTEnet. See page 4.] 
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Less hassle. 
Less maintenance. 


Less bulk on your desk. 


Best of all, less cost. 


EM Enjoy easy extended payments wah the Canon Credit Card. 
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Available only in US. 


AN ALMOST FOOLPROOF 
WAY TO MAKE 

ARCHIVAL BACKUPS OF 
PROTECTED SOFTWARE! 


The Copy Il PC Option Board is an easy- 
to-use add-in board that will give your 
PC the same disk duplication technology 
used by most disk duplication firms (who 
put the copy protection on software in 
the first place). 


DUPLICATES NEARLY 
ALL PROTECTED 
DISKETTES. 


The Option Board can easily backup 
almost all protected diskettes for the 

IBM PC, including ones software-only 
backup programs can't touch. It even 
includes a track editor that will allow the 
more technically inclined to look at 
protection schemes and edit any data on 
a diskette. 
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LASER BEAM PRINTER 


For more information, call 1-800-453-3307. In Utah, 1-800-662-2500. 


The Option Board uses a half-size slot in an 
IBM PC, XT or AT, Heath/Zenith 150, 151, 
158, Compaq Deskpro. Requires: 1 360KB 
drive, 256K memory. Extra $15 cable 
required for Compaq Portable, HP Vectra 
and Tandy 1000. 


Cali 503/244-5782, pr F, 8—5 (West 


Coast time) with your war За” 

Or send а check for 

$95.00 U.S. plus $3 s/h, $15 overseas. 
Please specify your computer brand 
when ordering so we can send you the 
correct cable. 


$95.00 


Central Point Software, Inc. 
9700 S.W. Capitol Hwy., #100 
Portland, OR 97219 


Central Pomi 
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MICROSERVE GUARANTEES THE LOWEST PRICE 
FOR QUALITY COMPATIBLES OR YOUR MONEY BACK!” 


COMPLETE! 
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“SYSTEM! 
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Requests For Bids 
on High Volume 


Orders Welcomed 
STANDARD FEATURES: STANDARD FEATURES: 
IBM PC/XT Compatible IBM AT Compatible High Resolution Amber TTL Monitor 
4/8 MHZ CPU speeds 6/10 MHZ CPU speeds Hercules Compatible Graphics Card 
640k RAM Memory 1Mb RAM Memory On-Board Clock/Calendar 
Two 360k Diskette Drives One High Density 1.2 Mb Diskette Drive Parallel Port 
150 Watt Switching Power Supply Hard/Floppy Disk Controller Card (ser Manual 
FCC Approved Chassis 200 Watt Switching Power Supply LAN & Multi-User Ready 
AT Style Keyboard FCC Approved Chassis Complete and Ready to Run! 
High-Resolution Amber Monitor Enhanced AT Style Keyboard 


Hercules Compatible Graphics Card 
Parallel Port 


User Manual CALL MICROSERVE FOR QUOTES 
Complete and Ready to Run! ON CONFIGURATION OF YOUR CHOICE 
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* PURCHASE WITH CONFIDENCE! 


HARD DRIVES PRINTERS Here is our commitment to you: 
Seagate 20Mb w/contr. ST225...$335 Panasonic 10801........... ‚ $219 30 Day Money-Back Guarantee — If you are not 
Seagate 30Mb w/contr. ST238....389 Panasonic 10911........ .-...269 satisfied with any item you purchase from MicroServe, 
Seagate Ay то тегй TEET е низ е ............:і an you may return it within 30 days of the date of shipment 
еада е or е з б а а еееееееетееееее 4 fé - ” H 
Seagate 40Mbfor AT ST251 ....- 629 Okidata 193+ ........- e id Бұд clt fal ы) a ig лапае 
Sega m BRIT AL STAND АИ СЫН ОН Е original packing intact, and must be preauthorized by 
Citizen М5Р20....... casae cai Г: MicroServe, and be shipped prepaid and insured. 

MONITORS Ee eer Oe Eo: One Year Limited Warranty — MicroServ on 
1 cu nac w И warrants the products it manufactures to be from 

Amber TTL w/Tiüt Swivel Base ... 5119 Toshiba P321 ....... Use vovv Ий : : , А 
Color RGB Мопйог............. 279 Toshiba P341E ...... 12111111659 defects іп materials and workmanship for a period of 
EGA Monitorw/Card ............ 569 Toshiba Р3Э5ІШ.............. 929 one year from the date of shipment. During this one year 


period, MicroServe will repair or replace, at its option, 
any defective products or parts at no additional charge, 
provided the product is returned, uui and insur- 
ance prepaid, to the MicroServe repaír cili 
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TERMS: АШ prices subject to change а! Authorization number obtained from 
without notice. Shipping is FOB Phoenix, — MicroServe in advance must be shown on 
AZ. Minimum shipping charge is $2.50. the shipping label for а returns. 


UPS C.O.D. is $3.00 additional. Arizona ду systems are bumed-in and tested for 24 


residents only, add 6.7% sales tax. Allow к 
, р 2 А à hours. We confiqure systems boards, set | | 
extra two weeks shipping time when paying switches, "Edda ey drives, зв ^ | i | 


by personal or company check. No extra фа ; : | ILI. 
gnostics, and check the system with | 
charge for MasterCard or Visa orders. All your monitor. All systems are FCC approved: | 
В 


shipments sent insured. А Retumed Materi- Class 15J, Part B. (In Arizona, Call: 1 -2 52.00 1 7) 


IBM PC/ XT and AT are registered trademarks of IBM Corp. 
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REVIEWER'S NOTEBOOK 


ur plan this month was to entice you 
with early looks at two new and 
competing C compilers: Borland's Turbo 
C and Microsoft's Quick C. At press 
time, however, Microsoft's product was 
still at too preliminary a stage for testing; 
we'll save Quick C for an upcoming 
issue. This time, BIX senior editor David 
Betz gives his impressions of Turbo C 
and some benchmark results below. 
Here's the final update on our April 
dot-matrix printer review: Technical edi- 
tor George Stewart rounded up the last of 
the printers that couldn't be tested in time 
for the review and came up with the fol- 
lowing benchmark results. The Mannes- 
mann Tally MT-490 logged in through- 
put for draft, near-letter-quality (NLQ), 
and graphics modes at 269, 126, and 421 
characters per second (cps), respectively; 
the Genicom 3410.02 came in at 197, 86, 
and 558 cps. On a scale of 1 to 5 (5 being 
the best), the MT-490 received ratings of 
2, 3, and 3 for print quality in draft, 
NLQ, and graphics modes; the Genicom 
3410.02 pulled in ratings of 3, 4, and 4, 
respectively. Finally, sound levels for the 
MT-490 in these three modes measured 
72, 71, and 74 decibels (dB); the Geni- 
com 3410.02 measured 72, 72, and 75 
dB. For an explanation of the tests and ad- 
ditional information on these printers, 
please refer to the April review. 
— Cathryn Baskin 
Senior Technical Editor, Reviews 


Borland's Turbo C version 1.0 is an inex- 
pensive ($99.95) and fast integrated pro- 
gramming environment for the C pro- 
gramming language that runs on the IBM 
PC, XT, AT, and true compatibles. It 
combines an editor with a compiler, link- 
er, and a MAKE facility. It supports six dif- 
ferent memory models (tiny, small, me- 


dium, compact, large, and huge), as well 
as mixing of models. All program devel- 
opment can be done from within the sin- 
gle integrated environment. 

Because many C programmers prefer a 
command-line environment, Borland in- 
cludes a command-line version of the 
compiler, as well as a Unix-style MAKE 
utility. Even when you run it from the 
command line using MAKE, Turbo C is 
very fast. This dual approach virtually 
guarantees that all programmers will find 
what they're looking for in Turbo C. The 
compiler requires one floppy disk drive, 
384K bytes of RAM, and DOS 2.0. (It's 
available from Borland International, 
4585 Scotts Valley Dr., Scotts Valley, CA 
95066, (408) 438-8400.) 

To take a quick look at how Turbo C 
compares with other C development sys- 
tems, I chose a relatively large program 
to use as a benchmark: XLISP 1.7, which 
consisted of approximately 15K lines of 
C code in 22 source modules. The total 
line count as reported by Turbo C was 
about 20K bytes, but this includes multi- 
ple copies of the include files. I used a 
Compaq Portable 286 running at 8 MHz 
with 640K bytes of memory and a 20- 
megabyte hard disk for the Turbo C 
benchmark tests. For the Lightspeed C 
tests, Iused a Macintosh SE with 1 mega- 
byte of memory and a 20-megabyte hard 
disk. I used the large memory model 
under both Turbo C and Microsoft C. 

Table 1 illustrates the performance of 
Turbo C compared with that of the 
Microsoft C Compiler 4.0 and Think 
Technologies’ Lightspeed C compiler 
2.01 for the Macintosh. The Compile and 
Link test measures how long it takes to 
compile and link all 22 XLISP source 
modules and produce an executable file. 
The Recompile and Link test measures 


Table 1: Benchmark results. See text for an explanation of the tests. All 
times are in seconds; file sizes are in bytes. TC — Turbo C's integrated 
environment; ТСС = Turbo C's command-line version; MSC = Microsoft 
C 4.0; LSC = Lightspeed C 2.01. 


TC 


2:38 
0:24 
5:12 
87,698 


Compile and Link 
Recompile and Link 
Execute tak .1sp 
Executable file size 
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TCC MSC LSC 
3:22 
0:26 
5:12 

87,698 


2:31 
0:14 
6:18 
76,784. 


14:20 
1:54 
5:20 

93,430 


how long it takes to recompile a single 
file and relink the entire program gener- 
ating an executable file. This second test 
is important because much of program 
development consists of making a change 
to a module and recompiling to test the 
change. Turbo C does quite well here, 
which should make the edit/compile/ 
link/test cycle much shorter.’ 

You might be tempted to guess that 
Turbo C achieves compile speed at the 
expense of execution speed and code size. 
Remarkably, it doesn't. Turbo C gener- 
ated a smaller executable module than 
Microsoft C, and the resulting code runs 
slightly faster. To test execution speed, I 
chose a fairly common LISP benchmark 
and compared the execution times of the 
benchmark run under the versions of 
XLISP compiled with each of the com- 
pilers. Turbo C definitely comes out 
ahead of Microsoft C here (I used the 
compiler options for both compilers to 
optimize execution speed). 

I ran into a few problems with Turbo 
C, however. A bug in the large model 
run-time library in version 1.0 causes a 
fixup overflow error during the linking 
of XLISP. The problem occurs only with 
large programs; Borland says it happens 
only with large model programs with 
more than 64K bytes of code. I got 
around this error by linking with the 
8087/80287 libraries, but I was unable to 
generate a working version of XLISP for 
machines without numeric coprocessors. 
I spoke with Borland about this problem 
and was told that a fix was coming, but it 
didn't arrive in time for me to evaluate it 
for this article. 

In sum, Turbo C is a fast, easy-to-use, 
and flexible programming environment. 
It's much faster at compiling and linking 
than most other competing packages and 
generates code that is just as good. The 
main feature that it lacks is a symbolic de- 
bugger. If this were added, Turbo C 
would be a nearly ideal C development 
system. Even in its current form, TurboC 
is fast enough to make the traditional ap- 
proach of inserting printf statements a 
practical way to debug C programs. With 
a fix for the fixup overflow bug, Turbo 
C will definitely be a package to consider 
when you're looking for a C development 
system for the IBM PC and compatibles. 

—David Betz 
Senior Editor, BIX 
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SYSTEM REVIEW 


The Macintosh SE 


Apple's Macintosh SE (which 
stands for system enhanced) is 
the top of the "classic" Macin- 
tosh product line. It provides 
some of the same features as the 
Mac Plus: an 800K-byte floppy 
disk drive, 1 megabyte of mem- 
ory (standard), and a SCSI 
port. However, a number of in- 
ternal modifications make the 
Mac SE superior to the Mac 
Plus in performance and reli- 
ability. The most important fea- 
ture of the Mac SE may be its 
single internal expansion-board 
connector. This allows you to 
connect additional hardware to 
enhance the capabilities of the 
Mac SE, and it represents a 
great philosophical change for 
Apple, which initially assumed 
that all you would ever need was 
what was supplied in its "closed 
system." Equipped in its base 
configuration with an internal 
20-megabyte hard disk drive 
and Apple's Standard key- 
board, the Mac SE sells for 
$3698. 


What's New on the Outside 
The Mac SE looks remarkably similar to 
the Mac Plus except for the platinum 
color of the housing. The casing size is 
the same, and it uses the same 9-inch 
black-and-white screen. The removable 
battery that powers the real-time clock on 
old Macs has been replaced on the Mac 
SE by a lithium battery, which is said to 
be good for 7 to 10 years, located inside 
thecomputer. The modular connector on 
the front of other Macs used for the key- 
board has been replaced on the Mac SE 
by two Apple Desktop Bus (ADB) ports, 
which use mini 4-pin connectors, located 
on the rear. The mouse connection is also 
gone; the mouse now communicates 
through an ADB port. 

Apple is standardizing peripheral de- 
vices throughout the Macintosh product 
line, which means that you must buy the 
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It offers reliability, 


speed, storage, and expandability 


in the same housing 


keyboard separately. Apple currently of- 
fers two keyboards: the Apple Standard 
keyboard ($129), which is similar to the 
Mac Plus's with a numeric keypad on the 
right, and the Apple Extended keyboard 
($229), which resembles an IBM PC AT 
keyboard with 15 function keys along the 
top. There's a large rectangular button at 
the top of the Standard keyboard that, 
when pressed, turns on the Mac II's 
power. This button wasn't intended to 
provide this capability for the Mac SE, 
and, to turn this machine on, you stil] 
have to hit the power switch on the rear of 
the computer. Both keyboards have a sec- 
ond ADB port that allows you to daisy- 
chain other peripherals to the bus. Al- 
though the ADB specification allows a 
maximum of 16 peripherals, signal losses 
and connector resistances limit you to 


daisy-chaining three devices. 

The Мас SE’s mouse has a 
wedge shape instead of the boxy 
shape of the former Macintosh 
mouse; the new shape doesn't 
require as much wrist elevation 
as the old one did. This mouse 
is also used across the Apple 
product line, including the 
Apple IIGS andthe Mac II. The 
mouse uses an internal micro- 
processor to communicate to 
the ADB ports, and you can 
connect it to the second ADB 
port on the rear of the Mac SE; 
the keyboard is attached to the 
other port. You can also daisy- 
chain it through the second 
ADB port on the keyboard if 
you prefer. 

Another change readily ap- 
parent on the Mac SE is the 
space for an additional internal 
800K-byte floppy disk drive or 
internal hard disk drive. The 
Мас SE is available with the 
second floppy disk drive for 
$2898. 


The Old and the New Inside 
The Mac SE uses the same 
68000 microprocessor used by the Mac 
and the Mac Plus, running at the same 
7.8336 MHz. The Mac SE's RAM is 
packaged on SIMMs (single in-line mem- 
ory modules), the same as the Mac Plus's 
RAM. The Mac SE comes standard with 
four 256K-byte SIMMs, totaling 1 mega- 
byte of memory. You can mix 1-mega- 
byte SIMMs along with the 256K-byte 
dynamic RAM (DRAM) SIMMs to aug- 
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By changing the 
memory interleave, 

a 20 percent gain 

in microprocessor speed 
is achieved. 


ment the Mac SE's memory according to 
certain rules. For instance, you cannot 
mix different densities of RAM —you can 
mix only pairs of the same density, with 
the larger-capacity DRAMs located in 
the sockets closest to the 68000 micro- 
processor. You can use two SIMMs with 
l-megabyte DRAM chips and two 
SIMMs with 256K-byte DRAM chips to 
obtain 2.5 megabytes of RAM, or you 
can use four SIMMs with 1-megabyte 
DRAM chips to get the maximum 4 
megabytes of RAM. Unfortunately, the 
]-megabyte DRAMs are expensive; for 
example, Dove Computer offers a pair of 
]-megabyte DRAMs for $999. 

The Mac SE accesses its RAM in a to- 
tally different way than its predecessors. 
The Mac’s display 1s memory-mapped, 
requiring the video circuitry to access 
memory twice each time it draws a line 
on the screen in order to know what to 
draw and thus competing with the micro- 
processor for memory access. Thus, dur- 
ing the active portion of the screen-scan 
line, the microprocessor’s accesses to 
RAM are interleaved with the video dis- 
play’s accesses. The “classic” Macintosh 
approach is to have two microprocessor 
memory accesses during this active-scan 
line. The Mac SE, however, sends the 
video-display hardware one long word 
(32 bits) in one access, followed by three 
microprocessor accesses to memory. 

By changing the 2-to-2 memory inter- 
leave to a 3-to-4 interleave, a 20 percent 
effective gain in microprocessor speed is 
achieved. The Dhrystone benchmark 
confirms this gain. Using the Dhrystone 
benchmark compiled under Lightspeed C 
2.01 with 50,000 iterations and no regis- 
ter variables, the Mac SE performs 877 
Dhrystones; the Mac Plus performs 725. 

A custom gate array (called the BBU, 
which stands for "Bob Bailey unit," so 
named after its designer) takes the place 
of 19 discrete devices in the "classic" 
Macs. This gate array also handles the 
long-word data fetch for the video-dis- 
play circuitry. The Mac SE's reliability is 
enhanced by the BBU, since it reduces 
the number of components and solder 
joints on the motherboard, thereby reduc- 
ing the possibility of mechanical or com- 
ponent failures. 
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The Mac SE does not have an alternate 
sound buffer, as do the "classic" Macs. 
The alternate video buffer, used for 
smooth animation, is retained in the Mac 
SE's design, however. 

Floppy disk drives interface tothe Mac 
SE through a chip known as the Inte- 
grated Woz Machine (IWM). This chip is 
clocked by a C16M signal of 15.6672 
MHz and divided down by 2 (resulting in 
the C8M signal) for 400K-byte and 
800K-byte disk accesses. When Apple 
introduces a 1.6-megabyte floppy disk 
drive, the Mac SE should be able to use 
it, since the C16M clock signal is avail- 
able to the IWM to control such a disk 
drive at twice the current clock rate. The 
IWM chip is socketed, allowing it to be 
replaced by a future disk controller, such 
as the Integrated Sander Machine (ISM), 
which will read IBM 3'4-inch disks as 
well as Apple disks. 

The Mac SE ROM has increased to 
256K bytes from the Mac Plus's 128K 
bytes. Added features in the Mac SE 
ROMs include ADB support, a new 
AppleTalk driver that includes the new 
Echo and Session AppleTalk protocols, 
built-in diagnostics, and rewritten SCSI 
Manager code that supports the new 
SCSI hardware interrupt on the Mac SE. 

The Mac SE's switching power-supply 
output has been increased from 60 to 100 
watts. Apple has added a noisy cylindri- 
cal fan to dissipate heat from inside the 
case. It's a constant-speed fan that makes 
you wish the Mac SE's cooling could 
have been augmented in some other way. 
The fan noise is quite noticeable in a quiet 
room, but it fades to acceptable back- 
ground level in an office environment. 


The Mac SE’s SCSI Interface 

As mentioned earlier, the Mac SE comes 
equipped with a SCSI port. Apple uses a 
DB-25 external SCSI connector in place 
of the 50-pin connector defined by the 
ANSI X3T9.2 standard, but it's identical 
to the Mac Plus's connector. Unlike the 
Mac Plus, however, the Mac SE contains 
an internal standard 50-pin SCSI connec- 
tor, which is located on the motherboard. 
This internal connector and the higher- 
capacity power supply allow you to install 
a SCSI hard disk inside the Mac SE's 
housing. 

SCSI transfers are handled by an NCR 
5380 chip and come in two flavors: blind 
and nonblind. A blind transfer requires 
no intervention by the Mac SE's micro- 
processor, while nonblind reads or writes 
require that each byte to be transferred 
must be checked by the microprocessor. 
Obviously, the blind-transfer method is 
faster. On the Мас SE, blind transfers are 
rated at 656K bytes per second, while 
nonblind transfers are rated at 172K bytes 


per second, as compared to rates of 312K 
bytes per second and 142K bytes per sec- 
ond, respectively, for the Mac Plus. 

The Mac SE's redesigned SCSI inter- 
face now supports the SCSI interrupt re- 
quest signal from the 5380 chip. This 
interrupt is used to signal an error condi- 
tion or to signal that a slow device has 
completed a request. The BBU can also 
issue a maskable level-zero interrupt to 
the 68000 if a SCSI transfer does not oc- 
cur within 265 milliseconds; this is a bus 
time-out, possibly due to a device failure. 
The SCSI Manager can either gracefully 
abort or retry the operation, depending 
on how the driver is programmed to re- 
spond to the interrupt. For blind reads 
and writes, a “handshake” technique is 
implemented in the SCSI interface. This 
is accomplished by suppressing certain 
control signals that prevent the micropro- 
cessor from accessing the 5380 until it in- 
dicates that data has been written or that 
data is ready to receive. This improves 
the reliability of this type of high-speed 
SCSI transfer. 

You should note that the SCSI address 
of the internal drive is О, so an external 
SCSI device must have an address differ- 
ent from 0 to be recognized by the Mac 
SE. Most SCSI peripherals allow you to 
modify the device address, so this should 
not be a problem. 

Apple sells the Mac SE in a configura- 
tion with an internal 20-megabyte SCSI 
drive that has an 85-ms access time. The 
Apple internal Hard Disk 20 SCSI drive 
that came with my review unit proved to 
be quiet and reliable. An unplanned tor- 
ture test of this drive occurred during a 
cross-country flight when I had to ship 
the computer as regular baggage. Al- 
though the Mac SE was subjected to g 
forces sufficient enough to cause the mas- 
ter power cable to come loose from the 
motherboard, the drive did not lose any 
data. I tested the external SCSI port using 
a Rodime 45-megabyte hard disk drive on 
the review machine, and I experienced no 
problems. 


The Expansion Port 

Probably the hardware change that has 
caused the most people to consider pur- 
chasing a Mac SE is the expansion port 
that is included on the motherboard. This 
expansion port brings the unbuffered 
68000 signals out to a 96-pin Euro-DIN- 
type connector that's used by an add-on 
card. 

Various companies are currently de- 
signing cards to fit inside the Mac SE. 
AST Research and Dayna Communica- 
tions have announced cards that, by 
working with software and 5'4-inch disk 
drives, provide the Mac SE with MS- 
DOS compatibility. This makes the Mac 


Macintosh SE 


Company 
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DISK ACCESS IN BASIC (IN SECONDS) 


Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996-1010 


Size 
1312 by 91/2 by 11 inches; 17 pounds 


Components 

Processor: 32/16-bit 68000 running 

at 7.8336 MHz 

Memory: 1 megabyte of RAM, 
expandable to 4 megabytes; 256 bytes of 
user-settable parameter memory; 

256K bytes of ROM (168K bytes used for 
system routines) 

Mass storage: One 800K-byte internal 
3Ves-inch floppy disk drive and either a 
second 800K-byte internal 3Vz-inch 
floppy disk drive or one internal 20- 
megabyte SCSI hard disk drive 

Display: 9-inch black-and-white built- 

in bit-mapped screen; 512 by 342 pixels 
Keyboard: Detachable 81-key 

Standard keyboard with keypad and 
cursor keys or detachable 105-key 
Extended keyboard with keypad, cursor, 
and 15 function keys; both optional 

I/O interfaces: Two RS-232C/RS- 

422C serial ports using mini 8-pin 
connectors; DB-25 SCSI port; two 

Apple desktop Bus connectors; external 
floppy disk drive connector; RCA-type 
Sound connector; one internal 96-pin 
Euro-DIN connector for expansion 
boards 


Software 

System 4.0/Finder 5.4 operating 

system; system-installer utilities, hard disk 
backup and repair utilities; font/desk 
accessory-mover utility 


Options 

800K-byte external 32-inch floppy 
disk drive: $399 

Apple Standard keyboard: $129 

Apple Extended keyboard: $229 


Documentation 

Macintosh SE user's manual, 252 pages; 
Macintosh System Utilities Guide, 

54 pages 


Price 

With second internal 800K-byte 3v2- 
inch floppy disk drive and Standard 
keyboard: $2898 

With internal 20-megabyte hard disk 
drive and Standard keyboard: $3698 


SE buyable for companies that require 
computers that must be able to run MS- 
DOS. 

Coprocessor boards are available from 
Levco, General Computer, and other 
companies to bypass the 68000 processor 
completely and run a 16-MHz 68020 
(and associated 32-bit-wide memory) in 
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The graphs for Disk Access in BASIC show how long it takes to write and then read 

a 64K-byte sequential text file to a blank floppy disk. (Far the program listings, see 
BYTE's Inside the IBM PCs, Fall 1985, page 195.) The Sieve graph shows how long 

it takes to run one iteration of the Sieve of Eratosthenes prime-number benchmark. The 
Calculations graph shows how long it takes to do 10,000 multiplication and 10,000 
division operations using single-precision numbers. The System Utilities graphs show 
how long ittakesto format and copy a 40K-byte file using the system utilities. The 
Spreadsheet graphs show how long it takes to load and recalculate a 25- by 25-cell 
spreadsheet in which each cell equals 1.001 times the cell to its left. All tests were 
performed using System 4.0 and Finder 5.4. MS-BASIC 2.1(b) was used for the Syster 
benchmarks. Multiplan 1.1 was used for the Spreadsheet tests, and 400K-byte Я 
floppy disks were used for the System Utilities tests. The 40K Format/Disk Copy time is 
the sum of the 40K File Copy time plus the time required to format a 400K-byte 


floppy disk (which is 31 seconds). 


its place. Such accelerator boards make 
the Mac SE run faster but suffer from 
software incompatibility with programs 
that use 68000-specific programming 
choices. Both Levco and General Com- 
puter include a patch for MacWrite 4.5, 
one of the offending programs. The 
whole field of Mac SE add-ons is large 


enough to require several reviews to fully 
explore it. 


System Software 

System 4.0 and Finder 5.4 (which will be 

superseded by versions 4.1 and 5.5 by the 

time this article sees print) are shipped 
continued 
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The Mac SE performs 
better than old Macs 
with memory-intensive 
programs by 13to 16 
percent. 


with the Mac SE. The major visible addi- 
tions to System 4.0 include: The trash can 
bulges when you put something into it; 
the Get Info display uses a Monaco 9 
font; there's a Restart option in addition 
to Shut Down in the Special menu that's 
useful for hard disk drive owners who 
want to have their desktop structures safe- 
ly preserved when they shut down the 
system; a new “modular” control panel 
that allows the specification of a start-up 
device (only оп the Mac SE and Mac II); 
and new or modified icons for Alert 
boxes that conform more closely to inter- 
national standards. Apple will attempt to 
make the system software provide identi- 
cal features across the entire Macintosh 
product line with 128K-byte ROMs or 
more, with the exception of certain 
256K-byte-ROM-specific features, like 
setting the start-up device. You won’t 
have to buy a Mac SE just for these fea- 
tures if you already own a Mac or plan to 
buy a Mac Plus. 

The stated attempt for the Mac SE was 
to be 100 percent software-compatible 


Memory benchmarks (in seconds) 


0 50 100 


Calculations 


Figure 1: A comparison of the Mac SE against a Mac Plus 
and a Mac Plus-caliber machine. “МахРіиѕ” is a 512K-byte 
Macintosh with a I28K-byte ROM upgrade, MacMemory’s 
2-megabyte RAM expansion, and Super Mac Technology 's 
SCSI port upgrade and DataFrame 20 20-megabyte SCSI 
hard disk drive. The Mac Plus tested was equipped with an 
Apple Hard Disk 20 20-megabyte hard disk drive connected 
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with the previous Macs. Software that 
doesn't use the alternate sound buffer 
will indeed run on the Mac SE. Only a 


few exceptions have shown up thus far in’ 


commercial software. Red Ryder version 
9.4's VT-100 modes don't work with the 
Mac SE keyboard, although other parts 
of the program do work. Author Scott 
Watson has told me that this will be cor- 
rected in version 10.0. Videoworks Play- 
er 1.0 speeds up both in sound and ani- 
mation noticeably but still plays. 

Concerning compatibility, any pro- 
gram that directly accesses hardware 
should be considered suspect. Most pro- 
grams that do this would probably be 
noncommercial programs distributed in 
the public domain. Apple has made it 
quite clear for a long time that directly ac- 
cessing hardware will cause compatibil- 
ity problems. However, to correct some 
problems with the SCSI Manager ROM 
code on the Mac Plus, hard disk drive 
companies have had to directly access 
ROM locations in their SCSI driver pro- 
grams. These driver programs will not 
run on the Mac SE because the ROM ad- 
dresses in the SCSI driver have changed, 
but hard disk drive companies are scram- 
bling to correct their software and will 
have Mac SE-compatible drivers avail- 
able by the time you read this. 


Documentation 

The documentation that accompanies the 
Mac SE includes a Macintosh SE user's 
manual that leads the novice through the 
setup and use of the Mac SE. The manual 
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is refreshingly “попсшеву” in tone and 
illustrated with what you need to see 
when you need to see it in the text. Also 
included is a Macintosh System Utilities 
Guide for the system utilities provided on 
disk. This document acquaints you with 
the powerful disk-utility tools, such as 
Find File and Disk First Aid, and I think 
the separate manual is a good idea. Some 
of the most-asked questions from new 
users in the BIX Macintosh conference 
concern using the standard utilities and 
indicate some initial confusion with these 
tools. Also included is a Guided Tour 
disk to the Mac SE that is self-play ing and 
demonstrates some of the system's fea- 
tures to those who've never used a 
computer. 


Performance 

When you look at the benchmarks for the 
Mac SE (see figure 1), you see some im- 
provements over the Mac Plus. I ran the 
standard BYTE benchmarks on a Mac 
Plus and a Mac Plus-caliber machine 
(MaxPlus) equipped with hard disk 
drives. As you can see, the Mac SE per- 
forms better than the other machines (by 
13 to 16 percent) with memory-intensive 
programs in the Sieve and Calculations 
benchmarks. This corresponds with the 
Mac SE's increased memory access. The 
Mac SE also did slightly better (by about 
7 percent) with file I/O to the hard disk in 
the Write and Read benchmarks (interest- 
ingly, the MaxPlus's DataFrame 20 drive 
did slightly worse than the Mac Plus's 
Hard Disk 20 drive in the Write bench- 


File I/O time (in seconds) 
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to the external floppy disk port. The Mac SE used System 4.0 
and Finder 5.4, while the MaxPlus unit and Mac Plus used 
System 3.2 and Finder 5.3. All machines used the MS-BASIC 
2. 1(b) interpreter for the Memor y and File tests. The File 
I/O benchmark is а C program that reads and writes to a 
65,000-byte disk file and was compiled with Think 
Technologies ' Lightspeed C 2.01 compiler. 
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mark). The BYTE Fileio benchmark, in 
which a compiled program writes a 
65,000-byte file to disk, showed a sub- 
stantial improvement in performance (27 
percent). While individually these tests 
indicate a small improvement in perfor- 
mance, remember that, as a whole, both 
memory processing and faster file I/O 
combine to boost the overall performance 
of the Mac SE. For additional benchmark 
results, see the graph on page 203. 


Should You Own One? 

When trying to decide whether to buy a 
Mac SE or a Mac II, consider that the 
Mac SE will cost less, will not be as ex- 
pandable as the Mac II (one expansion 
slot versus six NuBus slots), and will 
have black-and-white output, but the ma- 
chine is transportable. Some 68020 ac- 
celerator cards, such as General Com- 
puter’s HyperCharger ($1699) and 
Levco’s Prodigy SE ($1499), are avail- 
able if you must have faster performance. 
Such cards obviously add to the price of 
the Mac SE, but these prices are already 
dropping as the market for Mac SE hard- 
ware add-ins matures and the competition 
intensifies. In my mind, the transport- 
ability of the Mac SE is the overriding 
factor in this decision: I use one computer 
in many places. The convenience of hav- 
ing all the Mac SE's computing power 
and the interna] hard disk drive in the 
standard Macintosh footprint makes my 
computing easier and more productive. 

The problem is thornier for users who 
already own Macs, since Apple doesn't 
offer an upgrade path to the Mac SE as it 
did for 128K/512K-byte Mac owners to a 
Mac Plus configuration. Is the improved 
performance worth the trouble of selling 
the old machine and then buying the Mac 
SE? I'm impressed with the snappier re- 
sponse of the Mac SE; I sure don't want 
to give the review unit back. However, I 
can't justify the additional expense of the 
machine. The deciding factor will be if 
you want to expand your Mac in the fu- 
ture; the Mac SE's internal slot makes 
that easy. For those who don't need the 
slot, there's still hope: А number of com- 
panies, including MacMemory, Novy 
Systems, and Spectra Micro Develop- 
ment, offer 68020 accelerator upgrades 
for the Mac Plus. 

The Mac SE is a refinement of the 
original concepts that were the hallmark 
of the original Macintosh. It is a trans- 
portable computer with an easy-to-use 
operating system that now includes easily 
expanded hardware. The machine can 
fulfill the general-purpose computing 
needs of both individuals and businesses 
at а reasonable price. I was impressed by 
the machine's hardware, and I ran my fa- 
vorite software on it without problems. Ш 


INTEGRATED SOFTWARE 


Word Processing * Spreadsheet * Database * Graphics 


The Incredible JACK2 from Pecan 
at the Incredible Introductory 
Price of * (regularly $100) 

For the IBM PC and Compatibles Under DOS 
Word processing. Spreadsheet. Data base indus 5 Charting. JACK2 is the 
first integrated software product to do them all, simultaneously, on a single screen. 

All without ever changing disks or exiting programs. 


No need for windows. No need to close one file before you open another. 
And no need to learn a specialized computer language. 


JACK2 is as easy to master as it is powerful to use. All commands are in English. 
All have the identical function throughout JACK2. 

Integrated, the four applications of JACK2 offer unlimited potential as a business 
tool. Individually, they offer everything an expert could ask for. 

Like multiple columns of word processing text on the same page. Spreadsheets 
that perform calculations in English, not with obscure formulas. No more 
complicated data base instructions. Even the charting function was designed for 
convenience. 

Change a single piece of information in any one of the four related functions 
and JACK2 will Mes all the others, simultaneously, instantly and interactively. 
Now you can sort a data base. Perform spreadsheet calculations. Edit word 
processing text. And illustrate your results with a bar chart. All at once. All on the 
same screen. 


From PC Magazine: 
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From PC World: 
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"Half price introductory offer is valid on orders 
received by Pecan up to 10/31/87. 


NOT COPY PROTECTED 

Mail your check or money order to: 
Pecan Software Syslems, Inc. 
1410 39th Street 

Brooklyn, New York 11218 

(718) 851-3100 | 
ITT TELEX NUMBER: 494-8910 є | а 
CompuServe ID: 76703, 500 (NYS) 1-800-45-PECAN 


Please add $4.50 for shipping within the US. Foreign orders add $15.00 and make payment by bank draft payable in US 
dollars on a US bank. New York State residents add appropriate sales tax. 
UCSD Pascal is a trademark of the Regents of the University of California. 
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The UCSD Pascal Company 


Credit Card Orders | 
Call Toll Free E 


Pecan Software Europe 
Oakfield Grove 

Clifton Bristol England 
272-733-633 


Inquiry 199 


Our People and Technology 
make the Difference! 


COMPUTER LIBRARY - SERIES 1800 COMPUTER LIBRARY INC. 
8MHz 1 Wait State $ 1 025 


10MHz 1 Wait State $1125 
10MHz 0 Wait State $1395 


STANDAHD FEATURES 

e Intel 80286 - 10MHz CPU 

e Custom Written AMI BIOS 

е 512K RAM Expandable to 1MB 

е Dual Hard Disk/Floppy Controller 


id т”, (415) 659-8784 Sales 


(415) 659-8887 Tech Support 
| 42624 Christy Street 
Fremont, CA 94538 


ӚМН?, TURBO XT SYSTEM 


$399 


е Teac 12MB Floppy Drive 

€ AT style Keyboard e Fully IBM compatible 

e 192 watt power supply e 4,77 & 8MHz Keyboard Selectable 
* Clock/Calendar with battery back up e 360K Floppy Drive 


e Complete Reference Manual e Floppy Drive Controller 


e Set up Utility Software e 256K Memory expandable to 640K 
e Optional Math Co-processor 
! e 150W power supply 
SERIES 1800 8/10MHZ 1 WAS SYSTEM PACKAGES SMHz 10MHz e AT style Keyboard 
e MONOGRAPHIC SYSTEM $1169 $1219 | 
e MONOGRAPHIC WITH 20MB HD $1459 $1509 | 
e MONOGRAPHIC WITH 30MB HD $1729 $1779 TURBO XT SYSTEM PACKAGES 
e EGACOLOR SYSTEM $1579 $1625 е MONOGRAPHIC SYSTEM $560 
ө EGA COLOR WITH 30MB HD $2129 $2179 е MONOGRAPHIC WITH 20MB HD $910 
e EGA COLOR WITH 40MB HD $2259 $2309 e COLOR GRAPHIC SYSTEM $740 
e COLOR GRAPHIC WITH 20MB HD 
ACCESSORIES ACCESSORIES 
e 360K Floppy Drive $85 e 360K Floppy Drive $85 
e 512K Memory $64 Made in e 8087 Math Co-processor $159 
e Enhanced Keyboard Upgrade $35 е 256K/64K RAM (9 pcs! $32/$12 
e 80287-8 Math Co-processor $235 USA e Enhanced Keyboard Upgrade $35 
е MS DOS 32 + Basic $89 e Mini I/O Card $59 
e Mini I/O Card $59 
e Multifunction Card (0-2MB) $175 
e 3MB Memory Card (0-3MB) $150 ооб 


e Fully Compatible with COMPAQ 386 Doy дала” ee 
e Intel 80386 CPU - 16MHz - m 
е Phoenix 386 BIOS MN n Ші 


e Eight expansion slots 27740 Tr Mtr ib FE ra aes а 
e Compatible with 8MHz 80286 hardware and software 


OTHERS 


e DOS3.1 $49 
e MS DOS 3.2 + GW BASIC $89 
e Everex 1200 Baud Modem $109 
в Everex 2400 Baud Modem $199 


e Everex 60MB Tape Backup INT/EXT $757/$827 | 
е Monographic Card $79 
е Colorgraphic Card $79 
е EGA Color Card $199 


e NEC Multisync Monitor $599 
e FUJITSU 360KB Floppy Drive $85 
e TEAC 360KB Floppy Drive $95 
е TEAC 1.2 MB Floppy Drive $135 


e 20MB Seagate ST-225 w/controller (65 ms) $350 


e HD/Floppy Controller for AT $165 

e Enhanced Keyboard AT/XT $89 e 30MB Seagate ST-238 w/controller (65 ms) $399 

е AT 10MHZ Motherboard $450 e 20MB Seagate ST-4026 (40 ms) $549 

e XT 8MHz Motherboard $145 e 30MB Seagate ST-4038 (40 ms! $599 

€ 150 Watt Power Supply $79 е 40MB Seagate ST-251 (40 ms) 5629 

е CITIZEN 120D Printer $209 ө 40MB Seagate ST-4051 140 ms) $699 
e 72MB Toshiba MK-56 7B (25 ms) $1095 


е 80MB Seagate ST-4096 |28 ms! 


Terms: We accept MasterCard, Visa (3% surcharge), COD (Cashier check, cash, or 
approved check), Company/Institutional P.O.. Forreturns and repairs, call forRMA 
number. А 15% restocking on all unauthorized returned items. No credit issued 
after30 days from date of shipment. Copies of original sales order must accompany 
any returm. Price subject to change. Seagate, Hercules, Hayes, Compaq, ІВМ are registered trademarks of their respective companies. 
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SYSTEM REVIEW 
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Two High-Performance 
PC AT Compatibles 


The ITT XTRA/286 ATW 
(right) and the AST Pre- 
mium/286 (left), two high-per- 
formance IBM PC AT clones, 
feature PC AT compatibility 
and 10-МН? 80286 micropro- 
cessors that make their perfor- 
mance significantly faster than 
that of the PC AT and similar 
clones that have 8-MHz clock 
rates. They are both big, hefty 
microcomputers with large in- 
terna] expansion capabilities 
and generous power supplies. 

The basic versions of the 
XTRA/286 ATW (which stands 
for Advance Technology Work- 
station) and the Premium/286 
include a 1.2-megabyte floppy 
disk drive (but no hard disk 
drive) and an EGA-compatible 
four-mode display adapter for a 
price of about $2500. In these 
configurations, the XTRA/286 
ATW comes with 640K bytes of 
RAM, and the Premium/286 
has 1 megabyte of memory. At 
the high end of the spectrum is 
the XTRA/286 ATW Model III 
($4299), which has a 30-mega- 
byte hard disk drive and 640K 
bytes of memory, and the com- 
parable Premium/286 Model 140 
($3495), which has a 40-megabyte hard 
disk drive and 1 megabyte of RAM. 
These high-end machines were the ones 
that I tested for this review. Each review 
unit had an optional enhanced graphics 
monitor to match its standard multipur- 
pose display adapter; the XTRA/286 
ATW's costs $749, and the Pre- 
mium/286's costs $695. Look for bar- 
gains on the Premium/286; one adver- 
tiser in the June BYTE was selling the 
Model 140 for $2449. 


A Lot in Common 

Although both machines use a 10-MHz 
80286 microprocessor, the XTRA/286 
ATW's can operate at either 10 MHz 
(with one wait state) or 6 MHz (with zero 


John Unger 


These machines offer 
speed and PC AT compatibility 
at reasonable prices 


"Em. 


The Premium/286 (left) and XTRA/286 (right). 


or one wait state), and the Premium/ 
286's provides three clock rates: 6, 8, 
and 10 MHz, all running with zero wait 
states. You can toggle the clock rate on 
either system at any time by using a sim- 
ple keystroke combination, and a conve- 
nient LED display on the front panel of 
the Premium/286 tells you what the cur- 
rent clock rate is. Both machines have a 
socket for installing an optional 8-MHz 
80287 math coprocessor chip. 

The internal layouts of the two com- 
puters are similar and follow the general 
PC AT configuration, with space for a 
full-height hard disk drive and three half- 
height storage devices. They both have 
the top slot occupied by a 1.2-megabyte 
floppy disk drive. The XTRA/286 
ATW’s 220-watt and the Premium/286's 


195-watt power supplies are lo- 
cated in the rear of the twocom- 
puters behind the disk drives. 

The XTRA/286 ATW has 
eight full-length expansion 
slots; two of these are IBM 
PC-compatible 8-bit slots, and 
the remaining six are PC AT- 
compatible 16-bit slots. The 
display adapter card occupies 
one of the 8-bit slots, and the 
hard disk controller fills a 16- 
bit slot; the floppy disk control- 
ler is part of the motherboard. 

The Premium/286 has seven 
expansion slots: one 8-bit IBM 
PC-compatible slot, four PC 
AT-type 16-bit slots, and two 
special slots that are 16-bit PC 
AT-compatible, but which also 
include an additional connector 
for AST Research’s “ҒА8Т- 
slot" expansion cards (which 
are described below). The dis- 
play adapter occupies the lone 
8-bit slot, the system’s RAM is 
on a card in one of the FAST- 
slots, and a single controller for 
the hard and floppy disk drives 
takes up one of the conventional 
16-bit slots. 

Both microcomputers make 
ample use of custom WLSI chips from 
Chips and Technologies to reduce the 
number of ICs on the motherboard and 
video adapters. The Premium/286 also 
uses its own custom-designed VLSI I/O 
port controller chip. The ROM BIOS 
used by both computers is from Phoenix 
Technologies; this BIOS is well known 
for its high degree of compatibility with 
IBM’s BIOS. 

Both systems have keys that lock up the 
keyboard to prevent someone from mess- 

continued 


John Unger (P.O. Box 95, Hamilton, VA 
22068) is a geophysicist for the U.S. gov- 
ernment who writes graphics software 
and uses computers to study the structure 
of the earth’s crust. 
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ing around with your unattended com- 
puter. The Premium/286 includes a con- 
venient front-panel hardware-reset 
switch, a feature that is lacking on the 
XTRA/286 ATW. 


And a Few Differences . . . 

You might think from the preceding para- 
graphs that not much separates these two 
machines in the way of hardware. How- 
ever, they do have some significant 
differences. 

The Premium/286's hardware is clear- 
ly designed to optimize performance. All 
the key components, including the micro- 
processor, memory, memory access, 
system bus, access to system peripherals, 
and the peripherals themselves, are 
integrated for maximum performance. 

As mentioned above, the Premium/ 
286's 1 megabyte of 100-nanosecond 
RAM resides on a FASTRAM expansion 
board plugged into one of the 16-bit 
FASTslot expansion slots, rather than on 
the motherboard as is common with most 
PC AT compatibles. You can populate 
each FASTRAM card with 2 megabytes 
of memory using 100-ns 256K- by 1-bit 
chips. With two fully populated cards in- 
stalled, you can have 4 megabytes of zero- 
wait-state memory in the computer. Be 
forewarned that 100-ns RAM chips are 
more expensive and not as easily ob- 
tained as their slower brethren; a 2-mega- 
byte FASTRAM card costs $1495. 

The FASTslot gives the Pre- 
mium/286's RAM direct access to the 
80286. Special arbitration-logic signals 
located on the FASTslot bus allow the 
microprocessor to perform zero-wait- 
state memory access at any of its clock 
rates. Memory-management logic on the 
RAM cardchecks to see if the address re- 
quested by the microprocessor resides on 
that card at the same time that the 
motherboard logic checks the system 
bus. If the address is on the FASTRAM 
card, it sends a signal to the motherboard 
to suspend system-bus access; if the 
motherboard logic receives no signal, the 
memory access proceeds as normal. 

For increased compatibility with PC 
AT-compatible add-on cards, the 
motherboard automatically inserts one 
wait state on the system bus when operat- 
ing at 6 MHz or 8 MHz, and it inserts two 
wait states when running at 10 MHz. 

The XTRA/286 ATW has a more tra- 
ditional memory setup, and you can in- 


crease the 640K bytes of standard 120-ns: 


RAM to 1 megabyte with 256K- by 1-bit 
chips on the motherboard without having 
to add an expansion card. 


Megabytes of Mass Storage 


Both systems I reviewed were configured 
with one 1.2-megabyte floppy disk drive 
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ITT XTRA/286 ATW AST Premium/286 
Company Company 

ITT Information Systems ASTResearch Inc. 

2350 Qume Dr. 2121 Alton Ave. 

San Jose, CA 95131 Irvine, CA 92714 

(408) 945-8950 (714) 863-1333 

Size Size 

21% by 17 by 6/2 inches; 19% by 16% by 6/2 inches; 
41 pounds 40 pounds 

Components Components 


Processor: 16-bit, 10-MHz 80286 with 
one wait state, switchable to 6 MHz with 
either zero or one wait state; optional 
80287 math coprocessor 

Memory: 640K bytes of 120-ns RAM, 
expandable to 1 megabyte on system 
board; system diagnostics in ROM 
Mass storage: One 1.2-megabyte 
floppy disk drive (Model 1) plus one 30- 
megabyte hard disk drive (Model Ili) 
Display: ITT XTRA EGA—includes all 
IBM monochrome, CGA, and EGA text 
and graphics modes (640 by 350 


monochrome, 320 by 200 color, and 640 


by 200 color), plus Hercules 720 by 
348 monochrome graphics; monitor 
optional 

Keyboard: 84 keys; 10 function keys; 
separate keypad/cursor keys; LED 
indicators for Caps Lock, Num Lack, 
and Scroll Lock keys ` 

I/O interfaces: Eight full-length slots: 
six 16-bit PC AT-compatible, two 8-bit 
PC-compatible; RS-232C port with 
9-pin D-shel male connector; 
Centronics-compatible parallel printer 
port with 25-pin D-shell female 
connector; standard RGB connector for 
color or enhanced monitors; standard 
jack for composite monochrome monitor 


Software 

MS-DOS 3.1 operating system with 
GW-BASIC; ITT system utilities and 
diagnostics FXP disk-caching; 
ASYCOM communications program 


Options 

Monochrome monitor: $189 
CGA monitor: $545 

EGA monitor: $749 


Documentation . 

User's Guide for the ITT XTRA/286 

ATW, 153 pages; Getting Started with 
MS-DOS, 123 pages; MS-DOS 
Command Heference, 249 pages; Quick 
Reference, 29 pages 


Price 
Model | (with 640K bytes of 
RAM): $2499 


Model IIl (with 640K bytes of RAM 


and one 30-megabyte hard disk drive): 


$4299 


Processor: 16-bit 80286, switchable 

to either 10, 8, or 6 MHz with zero wait 
states; optional 8-MHz 80287 math 
coprocessor 

Memory: 512K bytes (Model 80) or 

1 megabyte (all other models) 

Mass storage: One 1.2-megabyte 
floppy disk drive (all models); hard disk 
drives optional 

Display: No display adapter on Model 
80; AST-3G Plus display adapter with 
CGA, EGA, and Hercules emulation 

on all other models; 720 by 350 or 640 by 
200resolution (monochrome); 640 by 
350 or 640 by 200 resolution (color); 
monitor optional 

Keyboard: 101 keys; 12 function keys; 
separate editing keys and keypad, LED 
indicators for Caps Lock, Num Lock, 
and Scroll Lock keys 

VO interfaces: Seven full-length slots: 
One 8-bit PC-compatible, four 16-bit PC 
AT-compatible, two 16-bit PC 
AT-compatible; RS-232C port; 
Centronics-compatible parallel printer 
port; AST-3G Plus board has standard 
RGB connector for color or enhanced 
monitors and standard jacks for 
composite monochrome monitor. 


Software 

MS-DOS 3.1 operating system; GW- 
BASIC; AST software utilities and system 
diagnostics 


Options 

360K-byte floppy disk drive: $155 

Additional 1.2-megabyte floppy disk 
drive: $195 

Monochrome monitor: $195 

EGA monitor: $695 

FASTRAM 2-megabyte expansion 
card: $1495 


Documentation 

User's Reference, 214 pages; 
Operating System manual, 216 pages; 
BASIC manual, 281 pages; 
Supplement manual, 226 pages 


Price 

Model 80 (512К НАМ): $1995 

Model 90 (1 megabyte НАМ): $2495 

Model 120 (1 megabyte RAM, 20- 
megabyte hard disk drive); $2995 

Model 140 (1 megabyte RAM, 40- 
megabyte hard disk drive): $3495 

Model 170 (1 megabyte RAM, 70- 
megabyte hard disk drive): $3995 
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DISK ACCESS IN BASIC (IN SECONDS) 


b а 


BASIC PERFORMANCE (IN SECONDS) 
SIEVE CALCULATIONS 


0 50 100 150 ?00 25) 


SYSTEM UTILITIES (IN SECONDS) 
40K FORMAT/DISK COPY 40K FILE COPY 
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SPREADSHEET (IN SECONDS) 
LOAD RECALCULATE 


шш ITT XTRA/286 ATW ша AST PREMIUM/286 жа IBM PC AT (8 MHz) 


The graphs for Disk Access in BASIC show how long it takes to write and then read a 64K- 
byte sequential text file to a blank hard disk. (For the program listings, see BYTE's Inside 
the IBM PCs, Fall 1985, page 195.) The Sieve graph shows how long it takes to run one 
iteration of the Sieve of Eratosthenes prime-number benchmark. The Calculations graph 
shows how long ittakes to do 10,000 multiplication and 10,000 division operations using 
single-precision numbers. The 40K Format/Disk Copy benchmark was not performed 
because the computers had only one floppy disk drive. The 40K File Copy graph shows 
how long it takes to copy a 40K-byte file from a floppy to a hard disk using the system 
utilities. The Spreadsheet graph shows how long it takes to load and recalculate a 100- 
row by 25-column spreadsheet in which each cell equals 1.001 times the cell to its left. 
Tests onthe ITT XTRA/286 ATW and the AST Premium/286 were done at 10 MHz, using 
GW-BASIC 3.11 and MS-DOS 3.1. Tests onthe IBM PC AT were done using BASICA and 
PC-DOS 3.2. Microsoft Multiplan 1.06 was usedfor the spreadsheet benchmarks. 


and one hard disk drive. The floppy disk 
drive in the XTRA/286 ATW that I re- 
viewed was made by Panasonic; the Pre- 
mium/286 had a TEAC drive. Both of 
these drives can format and write to stan- 
dard double-sided, double-density 360К- 
byte disks, as well as to high-density 1.2- 
megabyte media. I had no problems 
reading the 360K-byte disks written with 
either of these high-density drives in the 
standard 360K-byte disk drives on other 
computers, such as an IBM PC AT and an 
AT&T 6300 Plus. 

The hard disk drive in the XTRA/286 
ATW that I reviewed was a 30-megabyte 
Seagate ST4038, which has an average 
access time of 33 milliseconds according 
to the CORE.EXE hard disk perfor- 
mance test. In comparison, the 40-mega- 
byte Micropolis hard disk drive in the 
Premium/286 showed an average access 
time of 22 ms in the same test. Both hard 
disk drives operated quietly and flawless- 
ly during the course of the review. 

To compensate for the somewhat 
slower hard disk drive, ITT includes a 
proprietary disk-caching utility called 
FXP (which will work only with hard 
disks) with the XTRA/286 ATW. The 
benefits of this program are most notice- 
able when reading and loading data from 
the disk; FXP reduced the Disk Access in 
BASIC Read benchmark time for the 
XTRA/286 ATW from 6.9 to 5.7 sec- 
onds, and it decreased the time required 
to load files in the 100-row by 25-column 
Spreadsheet benchmark by about one- 
half, from 2.3 to 1.2 seconds. 

A useful feature of the XTRA/286 
ATW's hardware/software design is that 
the system diagnostic programs, which 
test the disk drives, keyboard, and so on, 
are in ROM, so you can access them at 
any time using a keystroke combination. 
This is much more convenient than hav- 
ing to hunt around for a diagnostics disk 
that you misplaced a few months earlier. 


Ports 

Each computer has ап RS-232C serial 
port and a Centronics-compatible paral- 
lel port. On the Premium/286, these two 
ports are part of the motherboard. The 
serial port's connector is a 25-pin D- 
shell. 

The XTRA/286 ATW uses ICs on its 
video board to drive its serial and parallel 
ports. Two ribbon cables carry the sig- 
nals from the video board to the connec- 
tors for the ports, which are mounted on 
the adjacent slot. However, the ribbon 
cables and the connectors that mate them 
to the video board protrude into the area 
occupied by the adjacent slot and make it 
impossible to install a 16-bit board in that 
slot. In fact, I damaged a connector on 

continued 
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one of the ribbon cables while attempting 
to install an AST Advantage! board. The 
ХТКА/286 ATW’s serial connector is a 
9-pin D-shell like that used on the IBM 
PC AT. 


Displaying Their Colors 

Versatile display adapters are standard on 
both of these computers. They offer com- 
patibility with four standard display 
modes: IBM's Enhanced Graphics 
Adapter (EGA), Color Graphics Adapter 
(CGA), and Monochrome Display 
Adapter (MDA), and the Hercules mono- 
chrome graphics card. I could find no 
markings on the XTRA/286 ATW's 
board, which, according to the company, 
is its own. The video board in the Pre- 
mium/286 is the AST-3G Plus board. 
The optional EGA monitors that come 
with each computer can display color 
graphics software that is compatible with 
either a CGA or an EGA. 

The two systems differ in how they 
handle CGA emulation with the EGA 
adapter and monitor. With the Premium/ 
286's AST-3G Plus board, you need only 
flip a toggle switch on the card to run 
CGA graphics programs. With the ITT 
display adapter, you have to change the 
settings on a DIP switch on the card. 
However, this switch is recessed, and you 
must physically get behind the computer 
and manipulate the tiny switches with a 
small screwdriver or similar tool. 

Another difference between the dis- 
plays is that the Premium/286 continues 
to display text characters in an 8- by 14- 
pixel cell while in CGA-emulation mode, 
but the XTRA/286 ATW reverts to the 
standard, harder-to-read, 8- by 8-pixel 
cell of the CGA mode when in emulation 
mode. AST supplies a utility program 
called EMUL with the Premium/286 that 
allows you to change back and forth be- 
tween EGA- and CGA-emulation modes 
strictly in software. 

Both monitors performed well and had 
clear, steady images. I liked the 
XTRA/286 ATW's monitor slightly bet- 
ter because its characters seemed sharper 
and less fuzzy than those on the Pre- 
mium/286's monitor. On the Premium/ 
286's monitor, lighter colors appeared to 
be somewhat washed-out compared to 
those on the XTRA/286 ATW's monitor. 

Both monitors have convenient front- 
panel controls for brightness and contrast 
and include base units that enable you to 
swivel and tilt the monitors. The base unit 
on the Premium/286's monitor has a 
larger range of movement and is therefore 
easier to use. 


Keyboards: Old Versus New 


The ITT XTRA/286 ATW's keyboard is 
patterned after the original IBM PC 
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AT's, which I think is the best layout that 
IBM has come up with. This configura- 
tion has 10 function keys in two columns 
on the left side of the keyboard, a large- 
size Enter key, and a combined numeric 
keypad/editing keys cluster on the right 
end of the keyboard. 

The Premium/286's keyboard is sig- 
nificantly larger than the XTRA/286 
ATW's and has a layout like that of IBM’s 
101-key enhanced keyboard: 12 function 
keys across the top above the number 
keys; a small Enter key; relocated Alt, 
Esc, and Ctrl keys; and a cluster of inde- 
pendent editing keys between the main 
keyboard layout and the numeric keypad. 

Because I use WordPerfect, a program 
that involves heavy use of the function 
keys, and because I have grown used to 
the basic key layout on my own machines 
(an AT&T 6300 and an old IBM PC AT), 
I found the XTRA/286 ATW's keyboard 
more to my liking than the Premium/ 
286's. The Ctrl key is convenient to the 
function keys, and you can enter the com- 
bination of a function key and the Ctrl, 
Shift, or Alt key with one hand to execute 
WordPerfect commands. On the other 
hand, spreadsheet users may find the Pre- 
mium/286 keyboard's layout more to 
their liking because they can input num- 
bers with the keypad while still having the 
separate editing keys to move around the 
spreadsheet. 

The XTRA/286 ATW's keys provide 
just about the right amount of tactile feed- 
back for my taste. I found it easy to type 
rapidly and accurately on it. The keys on 
the Premium/286’s keyboard feel 
mushier and do not have the same crisp 
break when pushed. Even though the F 
and J keys have slightly dished tops, I 
found it hard to return to the home posi- 
tion after moving up tothetop of the key- 
board to hit a function key. Both key- 
boards have cords that are long enough to 
enable you to have the main system unit 
on the floor beside your work space and 
keep just the monitor and keyboard on the 
desktop. 


Performance and Compatibility 

One clear conclusion can be drawn from 
looking at the benchmark tests: Both of 
these computers perform extremely well. 
I found that the XTRA/286 ATW per- 
forming at 10 MHz with one wait state 
was almost equivalent to the Premium/ 
286 running at 8 MHz with zero wait 
states. The Premium/286 is the hands- 
down winner when running at 10 MHz, 
and both machines are significantly faster 
than an 8- MHz IBM PC AT. I have also 
reviewed the Compaq Portable III, a PC 
AT clone that runs at 12 MHz with one 
wait state; the Premium/286 running at 
10 MHz with zero wait states shows a 


slight (about 10 percent) increase in per- 
formance over the 12-MHz Compaq Por- 
table III. [Editor's note: For more infor- 
mation, see the review entitled 
"Compaq s New Carryon” in the Мау 
BYTE.] 

When I was using the XTRA/286 
ATW and the Premium/286, it was diffi- 
cult to detect any great differences in how 
fast they seemed to operate while running 
standard software, such as word proces- 
sors. In an informal test of scrolling 
speed at 10 MHz, the XTRA/286 ATW 
displayed the file used in the BYTE 40K 
File Copy test to the screen (using the 
type command) in 37 seconds; the Pre- 
mium/286 took 57 seconds to display the 
same file. See the complete benchmark 
results on page 209. 

You sometimes pay a penalty for this 
type of performance, however. In this 
case, the penalty is a compatibility prob- 
lem with the Intel Above Board/AT mem- 
ory-expansion card. I could set up the 
card and boot the XTRA/286 ATW only 
with Intel's Expanded Memory Manager 
program while the computer was running 
at 6 MHz. Even then, I got an error mes- 
sage telling me that part of the expanded 
memory wasn't working correctly, al- 
though the system had actually tested and 
recognized the entire 1 megabyte of mem- 
ory on the Above Board/AT. 

I could not run the Intel setup software 
on the Premium/286 at 6 MHz, the in- 
stallation program could not find the 
Above Board/AT's memory, and the 
computer completely froze up and had to 
be rebooted with the reset switch. My 
Above Board/AT is configured with 150- 
ns RAM chips, and it functions perfectly 
in a 6- MHz IBM PC AT. I had no prob- 
lems whatsoever using AST’s RAMpage! 
or Advantage! memory-expansion boards 
in either computer. Both of these boards 
use 120-ns RAM chips. 

Both computers ran my entire collec- 
tion of IBM software with flying colors. I 
had to switch the display-adapter cards to 
their CGA modes to run Starflight, 
Flight Simulator, and Jet. Everything 
else I tried ran fine in EGA mode, includ- 
ing WordPerfect, Reflex, DESQview, 
SideKick, and Best Programs’ PC/Tax- 
Cut program. 


Documentation, Software, and 
Setup 

Both computers come with complete, 
well-written documentation. The 
XTRA/286 ATW manuals are simple 
8'4- by 6-inch spiral-bound books. Тһе 
reference most obviously lacking from 
these manuals is any kind of description 
of GW-BASIC, which ITT furnishes with 
the computer’s operating system soft- 
ware. However, ITT includes a card with 
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the computer that you can send in to re- 
ceive a free copy of the GW-BASIC 
manual. 

My review unit also came with a pho- 
tocopied prepublication version of the 
XTRA/286 ATW Technical Reference 
manual, which includes information on 
the MS-DOS functions, how to access 
them in assembly language, details on 
programming the various modes on the 
video card, and so on. If you are planning 
to use this computer in any sophisticated 
configurations, such as a network file 
server or in an application that includes 
hardware expansion, I would strongly 
suggest obtaining this manual. 

The documents for the Premium/286 
come in four 9- by 8-inch three-ring bind- 
ers that fit inside stylish slipcases, which 
make it easy to add addenda and other in- 
formation. One of these documents, the 
BASIC manual, is a complete GW-BASIC 
manual from Microsoft. 

Both computers use MS-DOS 3.1 asan 
operating system. The operating system 
software has been enhanced by ITT and 
AST with additional utility programs, 
such as the aforementioned FXP and 
diagnostics. 


Reputable Service, Real Warranties 
A 12-month warranty is standard for both 
machines; service 1s from the authorized 
dealer who sold you the computer or 
from the factory, but you have to pay for 
your own shipping costs. AST has been a 
well-respected manufacturer of expan- 
sion cards for many years and has a fine 
reputation for the quality of its hardware 
and service; the Premium/286 15 the first 
complete microcomputer system that the 
company has manufactured. 

When I contacted AST's technical- 
support staff concerning the problems 
that I had with the Above Board/AT, they 
were helpful and gave me some advice 
that they had received from one of their 
field technicians. However, I still could 
not get the card to work properly in the 
Premium/286. 

TheITT XTRA/286 ATW is the third 
ITT microcomputer that I have reviewed 
for BYTE. [Editor's note: See the April 
1985 BYTE and the July 1986 BYTE for 
reviews of the ITT XTRA and the ITT 
ХТКА XP, respectively.] I was impressed 
with the quality of the first two ITT ma- 
chines, and this one backs up my original 
opinions. Certainly the built-in ROM 
diagnostics minimize service problems 
by helping you to easily pinpoint any 
problems if they should arise. 

The ITT XTRA/286 ATW and the 
AST Premium/286 are both good, solid 
PC AT compatibles that easily outper- 
form most of their competitors by a clear 
margin. They come from reliable manu- 


facturers of PC hardware, and the only 
problems I had with them were trying to 
install the Above Board/AT on both ma- 
chines and trying to mount a 16-bit ex- 
pansion card next to the XTRA/286 
ATW’s video display board. 

The AST Premium/286 has an indis- 
putable edge in performance over the ITT 
XTRA/286 ATW. In the configuration 
that I reviewed, the Premium/286 also 
gives more computing power for the dol- 
lar, especially when compared to a simi- 
larly equipped IBM PC AT, which costs 
over $5000. I would give the overall edge 
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in quality of construction to the 
XTRA/286 ATW; for example, the case 
has more internal bracing and appears to 
be made from a thicker gauge of steel. I 
would not hesitate to recommend either 
machine to anyone who needs a high-per- 
formance, state-of-the-art 80286 micro- 
computer with a large expansion capaci- 
ty. Only the few 80286-based computers 
that are using clock rates of 12 MHz or 
computers that have 80386 microproces- 
sors will outperform these two, and then 
only if they are running with zero wait 
states like the AST Premium/286. ш 


е Completely automatic 
operation 

* From | msec to 4 msec 
switching time 

e Audible and visual 
status indicators 

* Order - ship same day 

* Full one year warranty 


See Us At: NOMDA/ATLANTA 
JULY 22-25 BOOTH #301-302 


МІМОТЕ МАМ 250 | MINUTEMAN 300 | MINUTEMAN 500 | MINUTEMAN 600 


250 WATT (120V) 


3359 


Suggested Retail 


300 WATT (120V) 


559% 


Suggested Retail 


500 WATT (120V) 


`699% 


Suggested Retail 


600 WATT (120V) 


580000 


Suggested Retail 


230 V Units Also Available - Dealer Inquiries Welcomed 


1455 LeMay Drive 
Carrollton, Texas 75007 


Telephone: 
(214) 446-7363 


PARA SYSTEMS, INC. 


ч 


Inquiry 193 


1-800-238-7272 
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PURCHASE 
TOMORROW'S OPERATING SYSTEM 


THE MULTITASKING, MULTIUSER MS-DOS REPLACEMENT 


RUNS ON ANY IBM-PC, XT, AT, 80386, OR TRUE COMPATIBLE 

RUNS MS-DOS PROGRAMS AND USES THE MS-DOS FILE SYSTEM 
FEATURES FILE SHARING AND FILE LOCKING 

PROVIDES TRUE CONCURRENT MULTITASKING AND TASK SWITCHING 
SUPPORTS MULTIPLE TERMINALS WITH NO EXTRA SOFTWARE NEEDED 
FEATURES A USER-CONFIGURABLE WINDOWING INTERFACE 

ALLOWS ADDRESSING OF EXTENDED MEMORY 

FEATURES A FILE PERMISSION SYSTEM 


SUPPORTS THE MS-DOS COMMAND LANGUAGE AND THEN EXTENDS IT WITH COMMANDS 
ШКЕ БЕСЕ, HAMS SPAWN, AND KILL 


ONLY < 


$99 diskettes and manual included FROM WENDIN of course. 


Don't Wait for OS/2! 
Order Wendin-DOS today!! 


TO ORDER CALL (509) 624-8088 


And don't forget, Developers, to also order the Wendin-DOS Application Developer's Kit — The 
kit that gives you access to over 80 system services supported by Wendin-DOS — ONLY $99. 
After all, you can't develop tomorrow's applications with yesterday's DOS. 


SIMPLY SEND A BRIEF, WRITTEN REQUEST FOR INFORMATION ABOU any SEEDS PRODUSI TO: 


PLATINUM s. гт VENDA 


йына TOENE, WA 99220-3888 $ 
We will send you an exciting full color catalog and a FREE product line demo diskette, 
while supplies last, compliments of Syncom Technologies, Inc., and Wendin, Inc. (509) 624-8088. 


(System hardware recommendation — minimum 512K machine with at least the computing power of an ІВМ-АТ.) 


DEALER INQUIRIES WELCOME 
oreign orders inquire about shipping. 
"EAT, BOX 3888 MS is a trademark of Microsoft ды weak: бен 00/ 1st p dr .00 á 
358 each additional item for shipping, handling, an 
SPOKANE, WA 99220- 8 insurance. We accept Visa MC. American, 


с Wendin Ів а registered trademark of Wendln, Inc. 
Working beyond the horizon to develop the operating systems of tomorrow Wido DE 1 Wendi DAS Аселсан EX Gan d 0.D., and Bank Drafts drawn on 


€ Copyright 1987 Wendin, Inc. (509) 624-8088 Developers Kit are trademarks of Wendin, Inc. ү residents add 7.8% sales tax. 
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HARDWARE REVIEW 


60386 Accelerator Boards 


Intel's Inboard 386 and Ameri- 
can Computer and Peripheral's 
386 Turbo are expansion cards 
that contain 80386-16 micro- 
processors. Both cards plug . 
into an expansion slot on the 
IBM PC AT and compatibles 
and connect by cable to the 
80286 socket, from which you 
must remove your system's 
existing microprocessor chip. 
By executing instructions on a 
16-MHz 80386, these boards 
can improve the overall perfor- 
mance of a PC AT by 2 to 24% 
times. They also provide for 
concurrent processing, hard- 
ware-based multitasking, and 
multiple 8086 virtual-machine 
processes for operating systems 
designed to support them, such 
as IBM's OS/2 and Digital Re- 
search's Concurrent PC DOS. 

At $1995 or $2495 for the In- 
board 386 (depending on the 
configuration you choose) and 
$1695 for the 386 Turbo, these 
accelerator boards are rather 
expensive, but they provide 
significantly increased perfor- 
mance while maintaining soft- 
ware compatibility with PC- 
DOS- based applications. 


What You'll Need 
The minimum system configuration re- 
quired to run the Inboard 386 is an IBM 
PC AT (either 6 MHz or 8 MHz), Tandy 
3000, or Compaq Deskpro 286 (but not 
the Compag Portable, Portable II, or Por- 
table III). Intel says that it is currently 
testing other PC AT clones and that in- 
stallation kits and modifications to the 
board's utility software will eventually be 
available to make the Inboard 386 work 
with other clones. The board requires at 
least 512K bytes of RAM on the PC AT's 
motherboard. 

To runthe 386 Turbo, according to the 
installation manual, you'll need an 
American 286-A, IBM PC AT (either 6 
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American Computer and Peripheral's 386 Turbo (top) 
and Intel's Inboard 386 (bottom). 


MHz or 8 MHz), or any other “100 per- 
cent PC AT-compatible clone, " although 
the manual does not list the clones that 
American Computer and Peripheral has 
tested and validated. According to Amer- 
ican, the 386 Turbo has no minimum 
motherboard memory (1.е., conventional 
DOS memory) requirement because of its 
on-board memory, which I'll discuss 
later. Also, according to the company, 
the board won't run on zero-wait-state 
machines. 

These boards are full-size PC AT- 
compatible cards intended for installation 
in a 16-bit PC AT slot near the existing 
80286 socket on the PC AT's mother- 
board (slot 4 or 5 for the Inboard 386, and 
slot 6 for the 386 Turbo). Both units that I 


reviewed came with a 16-MHz 
Intel 80386-16 microprocessor, 
] megabyte of fast RAM (using 
120-nanosecond 256K- by 1-5 
chips— standard on the 386 
Turbo and optional on the In- 
board 386), a special adapter/ 
connector that plugs into the 
80286 socket on the PC AT's 
motherboard, and a cable that 
connects the adapter to the ac- 
celerator board. 

Itested the boards on an IBM 
PCAT running at 8 MHz with a 
1.2-megabyte floppy disk 
drive, a 30-megabyte hard disk 
drive, and 1 megabyte of RAM. 
I used PC-DOS 3.2 for all the 
benchmark and usage tests. 


Installer Beware 
Both accelerator boards were 
tediously difficult to install and 
configure. On page 1, the In- 
board 386 installation manual 
flatly tells you to "Let your 
dealer install the Inboard 386." 
Icould hardly agree more. I just 
wish that American would 
make the same statement in the 
386 Turbo's manual. If you've 
never done board installation in 
your PC AT, these two boards 
are not the ones to start learning with. 
The first problem I encountered was 
removing the existing 80286 chip. Amer- 
ican does not provide any sort of chip 
puller with the 386 Turbo, although the 
manual suggests that you could use "an 
unused bracket from the back panel" asa 
wedge to work the 80286 free. After sev- 
eral minutes of trying this, I realized that 
continued 
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I would bend or break a pin on the 80286 
chip before I had finished the job. 

Fortunately, the Inboard 386 installa- 
tion kit included a couple of different chip 
pullers to help with this task: a simple 
lever (labeled an 80287 chip puller) and a 
fancier screw-lifting unit that works like a 
corkscrew to lift the 80286 out by apply- 
ing equal pressure around its periphery. 
Even with these aids, removing the recal- 
citrant chip took a couple of hours of de- 
termined, though gentle, effort. 

Each company provides an adapter to 
snap into the empty 80286 socket. The 
adapter provided with the 386 Turbo is a 
small printed circuit board attached to 
two short ribbon cables that lead back to 
the accelerator card. The Inboard 386 
comes with a longer and more fragile flat 
tape cable with pin grid array (PGA) con- 
nectors on either end to make the connec- 
tion from the 80286 socket to the acceler- 
ator board. 

Once I had determined how I would 
run the cables under existing boards (a 
process that should not be taken lightly, 
since the cable shouldn't run up against 
the electrical contacts of any other 
boards), attaching the adapter/connector 
for each of the boards was fairly easy, al- 
though the fragility of the Inboard 386's 
cable worried me. The manual explicitly 
warns against creasing the cable and 
breaking traces, so I handled it gingerly. 
In the end, though, it caused no prob- 
lems. The Inboard 386 also comes with a 
replacement motherboard crystal to in- 
crease your PC AT's base cycle rate from 
6 MHz to 8 MHz, since the board will not 
function properly with a 6- MHz mother- 
board. 

The Inboard 386 does not work with an 
80287 math coprocessor installed, so I 
removed the existing 80287 from my test 
machine and replaced it with Intel's op- 


tional 80287-10 coprocessor module 
($495), which plugs into a socket on the 
Inboard 386. Installing the 80287-10 was 
a snap, since removing the existing rect- 
angular 80287 with its L-shaped pins 
took only a few minutes. I suspectthatthe 
80287 may have been put in the computer 
by hand, whereas the motherboard- 
mounted 80286 was probably put in by 
machine. 

According to the installation manual, 
the 386 Turbo will work with most cur- 
rent 80287 processors, and, indeed, it 
worked with the original one installed in 
my PC AT. The manual claims that early 
“substandard” 80287 chips are a prob- 
lem, although I could not verify this as- 
sertion. If you do not have an 80287 in- 
stalled in your PC AT, you must install a 
special adapter, which is provided with 
the board, in the 80287 socket so that the 
system will function correctly. When I 


tested the 386 Turbo without the adapter ` 


in the empty 80287 socket, the PC AT 
froze up and would not operate. 


Configuration Confusion 
Configuring the two boards was also a te- 


dious task that required a certain amount | 


of trial and error. Both boards use DIP 
switches and jumpers to set various hard- 
ware options and memory configura- 
tions. Each also comes with a set of utili- 
ty programs that let you establish the 
faster clock rate of the 80386 upon start- 
up, change the processor speed without 
rebooting, and enable and disable differ- 
ent memory schemes. American includes 
utilities with the 386 Turbo that let you 
use different non-IBM EGA boards and 
enable the PC AT to execute BIOS, DOS, 
and video instructions from the board's 1 
megabyte of cache memory to further im- 
prove speed. The Inboard 386 comes 
with a utility program that verifies that 


the 80287-10 coprocessor module is cor- 
rectly installed, as well as a program that 
makes up for some undocumented fea- 
tures in the 80286 that can be used by 
some software and are missing from the 
80386. 

The software-configuration process 
took several hours for the 386 Turbo, but 
I was able to configure the Inboard 386 in 
about 45 minutes, partly due to its con- 
figuration scheme and partly because of 
its helpful manual. 

The installation and configuration 
manuals provided with these two boards 
could hardly be more different. The In- 
board 386's manual is clear, easy to read, 
nicely designed and printed, well refer- 
enced, and detailed in most of its expla- 
nations, such as exactly what each of the 
jumper and DIP switches were for, how 
to set them, and so on. The 386 Turbo's 
manual is far too brief, contains little de- ` 
tail, includes some worthless line draw- 
ings, and displays poor production quali- 
ty. In short, the manual was a real 
disappointment. А $1995 product de- 
serves a much more complete and well- 
executed manual. 

Intel's technical support is also better 
than American’s; the technicians actually 
returned my calls. When I called Ameri- 
can and identified myself merely as a 
user, the technical staff was usually not 
available and returned my calls only once 
out of three or four times. 


Memories, Memories 

The design of the Inboard 386 lets you 
add a megabyte of fast 256K-bit memory 
chips and a piggyback board that holds an 
additional 2 megabytes of RAM. You can 
use this memory in place of some of the 
PC AT's existing memory, and you can 
configure it to run under the Lotus/Intel/ 
Microsoft Expanded Memory Specifica- 


Table 1: The Disk Write and Disk Read tests show how 
long it takes to write and then read a 64K-byte sequential 
text file'to a 30-megabyte hard disk. (For the program 
listings, see BYTE 's Inside the IBM PCs, Fall 1985, page 
195.) The Sieve test shows how long it takes to run one 
iteration of the Sieve of Eratosthenes prime-number 
benchmark. The Calculations test shows how long it 
takes to do 10,000 multiplication and 10,000 division 
operations using single-precision numbers. The 40K File 


Copy test shows how long it takes to copy a 40K-byte file 
using the system utilities. The Spreadsheet Load and 
Recalculate tests show how long it takes to load and 
recalculate a 100-row by 25-column spreadsheet in 

which each cell equals 1.001 times the cell to its left. Tests 
were performed on the Inboard 386 and the 386 Turbo 
installed in an S-MHz IBM PC AT and were compared with 
the results for a standard 8-МН2 PC АТ and results for a 
Compaq Deskpro 386. All times are in seconds. 


Product Disk Write Disk Read Sieve Calculations 40K File Spreadsheet Spreadsheet 
Copy Load Recalculate 

Inboard 386 6.97 4.44 29.62 10.02 2.80 1.54 А92. 

386 Turbo 5.68 4.05 24.92 8.28 2.25 1.34 3.5] 

IBM PC AT (8 MHz) 14.0 9.3 61 20 5.0 2.6 8.8 

Compaq Deskpro 386 5.14 4.82 22.76 6.89 1.01 2.07 4.1 
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tion (EMS) or as 80386 extended mem- 
ory (for special RAM cache use now and 
as directly addressable 80386 memory 
when operating systems that support this 
mode become available). 

The 386 Turbo is not as complicated as 
the Inboard 386, since it does not accom- 
modate piggyback boards for math co- 
processors or for additional memory. Its 
memory-configuration capability is also 
simpler than that of the Inboard 386, 
since its entire megabyte of memory 
functions as a processor cache for the 
80386 and does not support EMS or 
80386 extended memory (or any utility 
software that could support these mem- 
ory schemes). 


А Compatible Couple 
To test the compatibility of the Inboard 
386 and the 386 Turbo, I tried every 
DOS-compatible application I could lay 
my hands on, including integrated pack- 
ages, project managers, database manag- 
ers, financial software, word processors, 
programming languages, CAD and statis- 
tics packages, and a number of shareware 
utilities, games, and communications 
programs. All worked fine at 16 MHz ex- 
cept for some of the games, which often 
have timing loops that are processor-sen- 
sitive. For example, version 1.1 of 
Microsoft's Flight Simulator wouldn't 
work at 16 MHz, although version 2.1 
worked fine. The only other programs 
that wouldn't work properly with the 
boards running at 16 MHz (but did work 
at the slower speed) were Crosstalk XVI 
version 1.1 (a communications package) 
and some shareware disk-utility and disk- 
copying programs, including Exactcalc, 
ProCopy, Speedcopy, and ProForm. 
Overall, the Inboard 386 and the 386 
Turbo ran existing DOS-compatible soft- 
ware equally well. Unless you really 
Work at causing compatibility problems, 
once you have installed these boards and 
set up the proper utility programs to sup- 
port them, you can practically forget you 
are using them. 


Benchmarks 

I ran the standard BYTE benchmarks 
with the Inboard 386 and 386 Turbo in- 
stalled in an 8-MHz PC AT configured 
with 1 megabyte of RAM, a 30-megabyte 
hard disk drive, an EGA card and ex- 
tended color monitor, a 1.2-megabyte 
floppy disk drive, PC-DOS 3.2, BASICA 
1.1, and Multiplan 1.06. The results are 
shown in table 1, which also contains 
benchmark figures for a standard 8-MHz 
PC AT and a Compaq Deskpro 386 run- 
ningDOS 3.1. Toobtainthe best possible 
performance from each machine, I set the 
Inboard 386's 1 megabyte of memory to 
provide a memory cache for the test PC 


Inboard 386 


Type 
80386 accelerator board 


Company 

Intel Corp. 

Personal Computer Enhancement 
Operation 

5200 Northeast Elam Young Pkwy. 

Mail Stop CO3-07 

Hillsboro, OR 97124-6497 

(503) 629-7369 


Size 
472 by 13% inches 


Features 

Processor: 80386-16 running at up to 
16 MHz with zero wait states; 80286 
Socket adapter/connector and cable; 
two chip pullers; replacement 
motherboard crystal oscillator 

to upgrade 6-MHz PC Als to 8 MHz 
Memory: OK bytes, expandable to 1 
megabyte (using 120-ns 256K- by 1-bit 
chips) on the board and up to 3 
megabytes with an ехіга-тетогу 
piggyback board; supports EMS and 
386 extended-memory specifications 
(16 megabytes directly addressable 
by the 80386) 


Hardware Required 

IBM PC AT (6 MHz or 8 MHz), Tandy 
3000, or Compaq Deskpro 286 with at 
least 512K bytes of RAM 


Software 

Utility programs to change operating 
speed, use expanded memory, handle 
software errors consistently, and verify 
that the 80287-10 math coprocessor has 
been correctly installed 


Options 

80287-10 math coprocessor: $495 
1-megabyte piggyback memory 
board: $645 

2-megabyte piggyback memory 
board: $1145 


Documentation 
100-page installation manual; 
25-page coprocessor manual 


Price 

$1795; $2295 with 1 megabyte of 
on-board memory 

Installation kit (required): $200 


AT from 256K bytes to 640K bytes, and I 
enabled the 386 Turbo's ROM BIOS and 
DOS cache support. 

As the test results show, both boards 
provided a dramatic improvement over 
the performance of the plain “vanilla” 
PC AT, although the 386 Turbo was 
faster than the Inboard 386: The Inboard 
386 improved the performance of my 8- 


386 Turbo 


Type 
80386 accelerator board 


Company 

American Computer and Peripheral Inc. 
2720 Croddy Way 

Santa Ana, CA 92704 

(714) 545-2004 


Size 
3% by 13% inches 


Features | 

Processor: 80386-16 running with 

one wait state at up to 12 MHz on a 6- 
MHz PC AT and upto 16 MHz on an 
8-MHz PC AT compatible; 80286 socket 
adapter/connector and cable 

Memory: 1 megabyte of memory 
(120-ns 256K- by 1-bit chips), not 
expandable; 100 percent hit rate 
claimed; 16 megabyte-per-second 
bandwidth on an 8-MHz PC AT; 
Phoenix Technologies 80386 ROM BIOS 
chips included in case of BIOS conflict 
with the board 


Hardware Required 

American 286-A, ІВМ PC AT (6 MHz 

or 8 MHz), or other PC AT compatible 
(not specified); no minimum memory 
requirement 


Software 

Utility programs to control the default 
clock speed, control the high-speed 
cache memory, enable ROM BIOS 
execution from cache memory, and allow 
work with non-IBM EGA boards 


Documentation 
43-page installation manual 


Price 
$1695 


MHz PC AT by between 1.9 and 2.3 
times, while the 386 Turbo’s improve- 
ment was in the range of 2.2 to 2.8 times. 
I would guess that the 386 Turbo is faster 
because it uses all its memory as a cache 
from which you can run the ROM, BIOS, 
and so on, whereas the Inboard 386’s 
ROM and BIOS are executed from the 


continued 
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motherboard. Subjectively, the discern- 
ible difference between the two boards 
was negligible. Both were quick, and 
they substantially improved the com- 
mand-completion waiting time of proces- 
sor-intensive applications, like Auto- 
CAD. The boards also ran nearly as fast 
as—and, in some cases, faster than—the 
Compaq Deskpro 386. 

I did notusethe Inboard 386's optional 
80287-10 math coprocessor during the 
benchmark tests. However, the copro- 
cessor provided a dramatic speed im- 
provement when I worked with applica- 


tions that made heavy use of floating- 
point numbers; I was able to recalculate 
large spreadsheets 3 to 4 times faster with 
the 80287-10 installed than I could when 
it wasn't in place. 

I also performed a standard floating- 
point benchmark (written in Lattice C) 
for calculating Whetstones per second 
(wps), and I obtained the following re- 
sults: The plain 8-MHz PC AT produced 
158,000 wps without a coprocessor and 
211,000 wps with an 80287 coprocessor 
installed, the 16-MHz Inboard 386 pro- 
duced 249,000 wps without a copro- 


to the finest CROSS DEVELOPMENT Software Available 


> Does your cross compiler or assembler have limitations? 


> does it run out of symbols? 


p> does it have trouble with large functions or files? 


PP Rise above those limitations and select a product that 


offers you NO limitations: 


wv 


68020 + 68881 C Cross Compiler: 
Powerful one-pass optimizing com- 
piler that easily compiles functions 
and files of any size. Strong type- 
checking and excellent diagnostics 
help you meet your deadlines. 


from $995 


wv 


280, 8051, 680X0 Macro Assemblers: 
Extra long symbol names, unlimited 
number of symbols and powerful 
macro facilities are just some of the 
features you ll receive, and these are 
just a few of the chips we support; 
call for others! 


from $295 


UniWare is a complete, fully-integrated package offering you a powerful 


linker, librarian, and many utilities. 


Available NOW under MS-DOS, XENIX and UNIX 


Weare so confident of UniWare's capabilities that we will let you use UniWare on 
your job without risk for 30 days. You must be satisfied. If not, return it for a full refund. 


Call Today. 
(312) 971-8170 


Developed and Supported by: 
Software Development Systems, Inc. 
3110 Woodcreek Drive 

Downers Grave, Illinois 60515 

USA 


UniWare is a trademark of Software Development Systems. Inc. 


MS-DOS and XENIX are trademarks of Microsoft Corporation 


UNIX is a registered trademark of AT&T Bell Labs 
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cessor and 341,000 wps with the 80287- 
10 installed, and the 386 Turbo produced 
257,000 wps without a coprocessor and 
281,000 wps working with the PC AT's 
existing 80287. 


But Do You Need One? 

Overall, boththe Inboard 386 and the 386 
Turbo turned an 8-MHz PC AT into a 
computer that rivals the speed of the new 
80386 machines. However, a new 80386 
machine or a new 80386 motherboard 
both have advantages over an accelerator 
card that can't be measured by processing 
speed, such as the availability of 32-bit 
80386 slots. These 32-bit slots will, in 
the future, hold faster RAM and other ac- 
cessory cards that you'll miss if you opt 
for an accelerator card in your PC AT. А 
new machine or motherboard may also 
offer a better overall system design and 
board layout, which is especially true if 
you have a marginal PC AT clone. 

At $1695 for the 386 Turbo and $2495 
for a similarly equipped Inboard 386, 
both of these cards are probably too ex- 
pensive for a user to consider buying 
them along with an inexpensive PC AT 
clone; the cards may not work in such a 
clone, and the combined cost comes 
pretty close to that of a new 80386 ma- 
chine. For these reasons, neither card is a 
particularly good value if you are just get- 
ting into the PC AT market. 

If you own a relatively old PC AT or 
one that will require new conventional 
memory chips, a bigger power supply, or 
a new disk drive to take advantage of the 
power supplied by an 80386 accelerator, 
you're probably better off buying a new 
80386 machine. 

If, however, you are among the large 
group of users of existing fully equipped 
PC ATs, the Inboard 386 and the 386 
Turbo may offer just the performance 
boost that you need for a lot less money 
than a new 80386 machine or 80386 
motherboard. 

Which board should you buy? If you 
are trying to squeeze out the last bit of 
performance from a DOS program and 
don't care about providing EMS or ex- 
tended memory as part of your purchase, 
consider the less-expensive 386 Turbo 
and then camp out on American's techni- 
cal-support phone lines and demand a 
step-by-step installation guide to replace 
the current poor installation manual. 

If you want to add additional EMS and 
extended memory at some point without 
buying another memory card to take up a 
precious PC AT slot, I'd suggest the Intel 
Inboard 386. While it is not as fast as the 
American 386 Turbo, it is, nonetheless, 
fast. It also has a superior installation 
manual and comes with Intel's better 
technical support. 8 
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The perfect companion for МІХ C 
is our exciting new C source debug- 
ger.Ctraceis unlike any debugger 
you've ever seen. It brings your pro- 
grams to life on the screen. You'll 
see your variable values changing 
as you watch your C source code 
executing. The animated trace 
shows you the flow of execution, 
statement by statement. It's like 
watching the bouncing ball as 
the cursor dances over your 
C program. 


Ctrace is very simple to operate. 
Commands are executed with a 
single keystroke. Popup menus list 
the command options. Pop up 
messages alert you when anything 
important happens. There are 6 
windows of information: source, 
output, variables, watch, memory, 


and symbols. You can view asmany - 


ав 4 windows at once. The function 
keys make it easy to quickly choose 
among 8 different views. 


The combination of Ctrace with 
MIX Cmakes C programming a real 
joy. MIX C provides the power of a 
compiler while Ctrace provides an 
execution environment that's more 
elegant than an interpreter. 
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С COMPILER 


Anotner grea! inion to tne 
MIX C compiler split-screen 
editor. It makes g programs 
even faster anc **"th the 
MIX Editor, you » link, 


and execute your progra at the 
touch of a key. Compiling 1s rast 
because the MIX C compiler reads 
the programdirectlyfrom memory. 
Correcting errors is easy because 
the editor automatically positions 
the cursor to the first error in the 
program. The editor is similar to 
Micropro's WordStar but with addi- 
tional programming features like 
split-screen, macros, and much 
more. Useit for all your programm- 
ing needs. 


L8 J 


Our ASM utility is availableif you 
want to link assembly language 
functions to your C programs. It 
works with Microsoft's MASM or 
M80 assemblers. Call assembly 
language functions just like C func- 
tions. Call C functions from 
assembly language. Lots of useful 
assembly language functions are 
included as examples. 


дар: ave Over 50% | 
| сіоБе: 31 
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Get off toa fast start with MIX C. Our comprehensive 
book and nimble C compiler will have you program- 
ming in C before you know it. 


Our book is your teacher. You'll start right away, compiling and 
executing C programs. The tutorial takes you step by step through the 
C language. You'll learn by example with a book that's chock-full of 
sample programs. And the programs aren't just fluff. T---- *-3ch you 
the important C concepts. Ап amortization progra 
о use pointers to functions. А data base program 
nanage memory dynamically. It's the best hands oi 


You'll love working with our C compiler. It's halj 
as fast as other C compilers. In fact, it's the only full, 
that can be operated comfortably on floppy disks. 
expect, МІХ C is easy to use. It produces a compl___ _. ,..... : 
vith compile errors clearly identified and explained. If you've 1 
frustrated by other C compilers, don't throw in the towel until you'v 
ours. There's a big difference. 


Although it's small, MIX C is not a subset. MIX C supports the full 
K&R standard, including the extensions that are often omitted in other 
C compilers. MIX C comes complete with a comprehensive book, a 
standard library of more than 175 functions, a blazingly fast linker, and 
tools for optimizing your programs for minimal space or maximum speed. 
All of this is yours for the incredibly low price of $19.95. That's little 
more than the cost of most C books alone. So don't be left behind. Order 
your copy today and find out why everyone is switching to С. 


TO ORDER CALL TOLL FHEE: 1-800-523-9520 
For technical support and for orders inside Texas please call (214) 783-6001 Or Contact one 
of our Distributors in Canada: Saraguay 1-800-387-1288 * France: Info/Tech 1-43-44-06-48 
* Australia: Techflow 047-586924 * Switzerland: DMB Communication CH-0-523-31817 

* England: Analytical 0703-262099 


System Requirements: MSDOS/PCDOS 2.0 or higher; 256K Memory; 1 Disk Drive or 
CP/M 2.2 or higher (280); 55K Memory; 1 Disk Drive (2 recommended) 
“trace not available for CP/M) 
o E 
30 Day Money Back Guarantee 


The MIX C Works 


Oniy 90 Please сї 
529 .. Check P 
= Сата # ы ы 
Expiratio 
Please gi 
Please cl 
— a I = __M 
Save $29.95 on the Works Please cl 
includes Editor, C Compiler, , , / 
Ctrace, & ASM Utility = 9A" 34” —8 
Product Price Total Please check disk format if CP/M 
_Ctrace ,... ....($19.95) $— — 5550 ..SSDD Бол) 
—C Compiler . ..($1995) $ - Мен Name 
ASM Utility... . . . ($10.00) $s Street 
—Split-Screen Editor . ($19.95) $ . | 
_Тһе MIX C Works. (53990,4 СУ 
(includes all of above) State _ дйр 
Subtotal vee hed Doh enaded $ Е Telephone ( ) 
Texas Residents Add C 
7.25% Sales Тах. ..... $_ чори 
Add Shipping Charges ... $. .—. 
In USA: аай $5 per order 


In Canada: add $10 per order 

Overseas: add $10 for editor 
add $20 for compiler 
add $30 for Works 


Total of Your Order ... 


MLC 1132 Commerce Drive 
Richardson. Tx. 75081 
software (214) 783-6001 


Ask about our volume discounts! 
Dealer Inquiries Welcome 
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The First Quality Standby Power бен 
Made To Fit Everyone's Budget 


Statistics prove that every 
week in every area of the 
country there are electrical 
power surges, spikes, brown- 
outs and blackouts. Electrical 
power outages can destroy not 
only valuable data and pro- 
cessing time but can also cause 
irrevocable damage to your 


expensive computer hardware. 


The Power Vision 300, 
designed for PCs, retails for а 
nominal $539. Yet it matches 
SPSs costing twice as much 
feature for feature, making 
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PowerVision the first truly 
affordable high quality sine 
wave SPS. 

In addition to the 


PowerV ision 300 watt system, 


500 and 1000 watt units are 


available for larger computers. 
All three feature an immediate 


transfer. Power Vision provides 


blackout, brownout 
and transient protec- 
tion for your hard- 
ware and important 
data—ultimately 
saving you time 

and money. 


C-COR Electronics, 
maker of PowerVision, has 
extensive experience іп power 
protection devices. Our 
PowerVision line is backed Бу 
a one year limited warranty. 

PowerVision products 
are as close as your phone. 


Dont be left unprotected any 


longer. 
| Call us toll free 
at 1-800-445-9366. 
Іп California call 
1-619-546-9399. 


~The Power «^+ Те Bes Minds 
C-COR ELECTRONICS, Inc. 6150 Lusk Blvd., Floor B-200, San Diego, CA 92121 


SOFTWARE REVIEWS 


Macintosh C Compilers 


The Macintosh world has 
changed considerably since the 
last BYTE reviews of Macin- 
tosh C compilers [Editor's 
note: See “DeSmet C Develop- 
ment Package for the Macin- 
tosh” by Jonathan Robie in the 
August 1986 BYTE and “Five С Com- 
pilers for the Macintosh” by Tim Field in 
the November 1985 BYTE]. The Macin- 
tosh product line now has four different 
Toolbox configurations: 64K-byte 
ROMs, 128K-byte ROMs, the Mac SE’s 
256K-byte ROM, and the Mac II’s 256K- 
byte ROM. The Macintosh line also uses 
two microprocessors (the 68000 and the 
68020), two optional coprocessors 
(68881 FPU and 68851 PMMU), and a 
wide variety of memory and disk options. 
This complexity of the product line em- 
phasizes the need for an up-to-date com- 
piler. Four of the latest C compilers for 
the Macintosh are Manx Software Sys- 
tems’ Aztec C68K-c version 1.061 
($499), Spectra Micro Development's 
Hyper-C version 4.0 ($100), Think Tech- 
nologies' Lightspeed C version 2.01 
($175), and Consulair’s MACC/MACC 
Toolkit version 5.05 ($425). 

The November 1985 review of Macin- 
tosh C compilers examined earlier ver- 
sions of MACC/MACC Toolkit and 
Aztec C. Lightspeed C and Hyper-C are 
two newcomers to the market. All the 
versions that I reviewed are targeted to- 
ward developing code for the Macintosh 
Plus using the Hierarchical File System 
(HFS) and 128K-byte ROM features. 
Consulair and Spectra Micro Develop- 
ment offer separate compilers, which I 
did not test, for 68020/68881 based sys- 
tems using the 128K-byte ROM. 

If benchmarks are important to you, 
skip ahead to table 3, where you'll find 
all the numbers. However, I must stress 
that I think benchmark results are over- 
emphasized and are not as important as 
the compiler's other aspects. To me, the 
most important factor is how quickly you 
can get the job done right, which means 
that the compiler must be both reliable 


Revisited 


Joel West 


Some of these packages 


provide fast development cycles 


and compact code 


and productive. With that said, let's take 
a look at the four compilers. Table 1 
shows a summary of compiler features. 


The Compilers 

Mac C, the first Macintosh-based C com- 
piler, is now in release 5.05. The devel- 
opment system comes on four 400K-byte 
disks and is composed of a compiler, edi- 
tor, and linker with library and header 
(#include) files. The package is accom- 
panied by a 163-page manual (without 
addenda) that documents the compiler 
and the library interfaces. Consulair used 
Mac C to write Apple's original Mac- 
intosh 68000 Development System 
(MDS). MACC/MACC Toolkit's editor, 
linker, and resource compiler are the 
same as those for MDS, and MACC/ 
MACC Toolkit comes with a modified 
version of the MDS manual that docu- 
ments these applications. А less expen- 
sive version of the compiler, Mac C Jr. 
($79.95) is also available. 

Aztec C68K-c 1.06I comes on four 
400K-byte disks. The system comes with 
a "shell" program that emulates a Unix 
environment, a compiler (cc), an assem- 
bler (as), a linker (In), editors (z and 
MDS Edit), and header and library files. 
These are formatted for MFS installation. 
You can't install the compiler right out of 
the package on an HFS hard disk by drag- 
ging the floppy disks to the hard disk 
desktop; you must copy the floppy disk 
by using the Aztec ор application or by 
converting the names from <folder>/ 
<filename> to <filename> after drag- 
ging the files from folder to the root 
directory. 

The Aztec C68K-c compiler comes 
with more than 500 pages of documenta- 
tion in a 5%- by 8'^-inch three-ring 
loose-leaf binder. I found the size and or- 


ganization of this manual to be 
intimidating, mainly due to its 
large, independently numbered 
sections. Unless you can re- 
member the order of the sec- 
tions, the numbers don’t help 
you find a specific piece of 
information. 

Since the November 1985 review was 
written, Manx Software Systems has re- 
moved copy protection from Aztec C. An 
introductory version of the compiler, 
called C-Prime ($75), is also available. 
[Editor's note: As this review went to 
press, Manx announced version 3.4 of its 
Aztec C68K-c compiler, which can gen- 
erate 68020 code and support Mac SE 
and Mac II traps. It also has TMON de- 
bugger compatibility. | 

Lightspeed C 2.01 comes on three 
400K-byte disks. The editor, compiler, 
and linker are merged into one large ap- 
plication program, and the compiler 
comes with the typical entourage of head- 
er and library files. The 400-page bound 
manual for version 1.0 is supplemented 
by a 64-page addendum for version 2.01. 

Hyper-C 4.0 comes on a single 800K- 
byte disk. The development software 
consists of an editor, compiler, assem- 
bler, linker, librarian, and library and 
header files. The documentation is 
spread out among seven unbound photo- 
copied handouts and is supplemented by a 
version 4.0 addendum. The documenta- 
tion and header and library files cover a 
small fraction of the Mac's Toolbox and 
operating system. 


Programming Environments 

The four compilers take radically differ- 

ent approaches toward building Macin- 
continued 
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Table 1: Features of the four Macintosh C compiler s. 


MACC/MACC Aztec Lightspeed Hyper-C 
Toolkit C68K-c с 
Source code for standard library Yes Yes Yes Yes 
Source code for interface library Yes No No Yes 
Register variables Yes Yes Yes Yes 
Floating-point math Yes Yes Yes Yes 
User interface Separate  Line-oriented Integrated Separate 
MacsBug symbols Yes Yes Yes NO 
MDS .Rel Yes Converter Converter No 
Intelligent linker Yes No No No 
| In-line assembler Yes No Yes Yes 
Produce assembly output Yes Yes NO Yes 
Stand-alone assembler Yes Yes No Yes 
Assembler equates Yes Yes NO Мо 
Multiple-file search NO Yes Yes Yes 
Interactive command 
interpreter NO Yes Мо Yes 
Batch command interpreter Yes Yes NO No 
Object librarian Yes Yes Yes Yes 
RMaker Yes Yes Yes No 
ResEdit NO Yes Yes No 
MacsBug NO Yes Yes No 
Example programs 13 10 5 10 
68020/68881 support Additional No NO Additional 
Cost cost 


tosh programs. MACC/MACC Toolkit 
and Hyper-C start with a single Macin- 
tosh application, the editor, and use a 
Transfer menu within the editor to launch 
the compiler and linker. The develop- 
ment cycle is helped somewhat in Mac C 
by menu items for compile <filename> 
and link & go<filename>. 

Aztec C68K-c is based around a CLI- 
oriented shell that includes a wide range 
of built-in and auxiliary utilities. If you 
know the Unix shell, you already know 
how to use Aztec C; similarly, if you hate 
Unix, you'll hate the Aztec shell. There is 
no editor in the shell; instead, you go di- 
rectly from the shell to Z (a character edi- 
tor, like Unix's vi) or MDS’s Edit. 

Lightspeed C has a much more innova- 
tive approach. The compiler is an inte- 
grated windowing environment with win- 
dows for the editor and linker. Each 
program is a “project” that consists of 
source and library files. The Run Menu 
command automatically compiles and 
links only what's necessary and then runs 
the program. А separate command, 
Build Application, builds a double- 
clickable application that you can run 
from the Finder. 

How are errors handled? The best 
method is MACC/MACC Toolkit's; it 
puts the error messages in a file. This file 
is automatically opened along with the of- 
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fending source file. Lightspeed C puts up 
an alert at the first error, stops compila- 
tion, opens the editor window (if it is 
closed), and selects the objectionable line 
with the editor's insertion bar. Hyper-C 
takes a similar approach by transferring 
from the compiler back to the editor ap- 
plication and placing the editor's inser- 
tion bar at the questionable line in the 


source file. Aztec C68K-c clears the · 


screen and displays the error messages, 
pausing after each five messages. Unfor- 
tunately, you lose these messages when 
you transfer to the editor to correct the 
problem. 


Interfaces and Libraries 
By far, the most important aspect of a de- 
velopment system is how it handles inter- 
faces to the Macintosh software. These 
differences are summarized in table 2. 
All four systems allow you to declare 
your own Macintosh Toolbox traps; this 
is extremely helpful when you have a 
manual for a new ROM call but the com- 
piler vendor has not yet updated the inter- 
face. Lightspeed C and Hyper-C enable 
you to directly declare low-memory glob- 
als, such as MemTop and ApplZone, al- 
though the other two compilers can use 
macros to provide this capability. 

Aztec C68K-c and Hyper-C use decla- 
rations in the library header files to de- 


clare trap interfaces. To speed up compi- 
lation, both MACC/MACC Toolkit and 
Lightspeed C have built-in trap declara- 
tions and use the header files only for 
data structures and glue routines. None 
of the compilers validate the parameters 
to all Macintosh traps and glue routines, 
something that would save a tremendous 
amount of debugging for most Macintosh 
C programmers. 

Of the four compilers, Lightspeed C 
has the most complete implementation of 
the standard C functions, with MACC/ 
MACC Toolkit and Aztec C68K-c a close 
second and third, respectively. From 
looking at table 2, you'd probably con- 
clude that Hyper-C should rate better 
than Aztec C68K-c, except that Hyper-C 
doesn't support the standard Unix I/O 
functions. 

The Hyper-C documentation makes a 
point of not supporting standard Unix /О 
functions and does not include fprintf, 
scanf, or, for that matter, a stdio .h file. 
To compile the benchmark programs, I 
made a dummy stdio.h file that simply 
included Hyper-C's std.n file. 


Documentation and Support 

Both Lightspeed C and Aztec C68K-c of- 
fer complete documentation for the stan- 
dard C libraries, with one page per func- 
tion (or group of macros) in the style of 
Unix manuals. The MACC/MACC Tool- 
kit and Hyper-C manuals offer sketchy 
information in this area: Functions are 
grouped several to a page with a terse ex- 
planation of their purpose and the argu- 
ments that they accept. 

All the compilers’ documentation ex- 
cept Hyper-C's include a table of con- 
tents and an index. However, the organi- 
zation of the Aztec C68K-c manual is 
nearly as confusing as the Hyper-C hand- 
outs, The layout of Lightspeed C's ver- 
sion 1.0 manual is great, but sifting for 
updated information through the stapled 
version 2.01 addendum makes things in- 
convenient. Consulair includes most of 
the necessary information for MACC/ 
MACC Toolkit in a single spiral-bound 
manual that is slightly thicker than the 
Macintosh owner's manual and is supple- 
mented by a utilities manual and a 68000 
quick-reference booklet. 

Both Manx Software Systems and 
Think Technologies maintain profession- 
al technical-support departments, which 
are staffed during east coast business 
hours. I experienced some problems 
reaching these support staffs, but both 
seemed knowledgeable and cooperative 
for the most commonly found problems. 
Manx Software Systems also offers a bul- 
letin board and a BIX conference; the lat- 
ter allows users to share experiences. 

Consulair has a radically different ap- 
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proach. Only one hour of technical sup- 
port is available each day (from 1 p.m. to 
2 p.m. Pacific time), but the person an- 
swering the phone is Bill Duvall, the 
company's president and technical wiz- 
ard. More advanced developers who need 
less technical support may prefer being 
able to deal directly with the expert. 

The technical-support policy for 
Hyper-C is, at best, unknown and, at 
worst, nonexistent. On three consecutive 
weekdays, my calls to the company's 
only published phone number went un- 
answered either by ahuman or an answer- 
ing machine. [Editor's note: While this 
review was being written, Spectra Micro 
Development began marketing the 
Hyper-C compiler, which had been pre- 
viously marketed by WSM Group. We 
were able to reach marketing and sup- 
port for Hyper-C by calling Spectra's 
number at (602) 884-7402. However, 
until we discovered this fact, we were un- 
able to contact anyone at WSM Group's 
number.] 


My int Is Faster than Yours 

Each C implementation involves a deci- 
sion on your part as to how to map the 
language-defined standard data types to 
the machine architecture. All four com- 
pilers represent byte, short, and long 
as signed 8-, 16-, and 32-bit quantities, 
respectively, and they support unsigned 
versions. 

For the Macintosh/68000 architecture, 
a minimum of 24 bits is required for di- 
rect addressing, making 32 bits the only 
choice for pointers, such as char 
xstring. Not surprisingly, the size and 
representation of pointers are the same 
for all the compilers. The only latitude in 
data types is in choosing the size of an 
int; the natural size can be a short or a 
long. 

MACC/MACC Toolkit and Hyper-C 
have the long representation, which 
means that undeclared functions, as well 
as constants passed as parameters, default 
to 32 bits. The 32-bit int size is standard 
for all modern Unix C compilers and is 
appropriate for the Motorola 68020 ar- 
chitecture, which has become increasing- 
ly important for Macintosh programs. 

Aztec C68K-c and Lightspeed C use 
16-bit int values. This is the most effi- 
cient and natural size for the original 
Macintosh's 68000, since it does not in- 
clude 32-bit multiply or divide instruc- 
tions. The ROM interfaces, which were 
designed for Lisa Pascal, also make ex- 
tensive use of the 16-bit Pascal INTEGER 
type. MACC/MACC Toolkit also has a 
16-bit int compile option, giving it the 
best of both worlds, but you must be care- 
ful when using library interfaces that ex- 
pect 32-bit values. 


Table 2: Macintosh interface support and C language implementation 
features of the four compilers. 


MACC/MACC Aztec Lightspeed Hyper-C | 
Toolkit C68K-c C 

User-definable traps Yes Yes Yes Yes 
Direct low-memory globals No No Yes Yes | 
Trap declarations Built-in Headers Built-in Headers 
Interface strings Pascal Pascal Pascal Pascal 
Interface checking Yes No Partial Yes 
Pascal string literals Yes Yes Yes Yes 
Pascal functions Yes Yes Yes Yes 
sizeof(char) 8 8 8 8 
sizeof(short) 16 16 16 16 
sizeof(int) 32 or 16 16 16 32 
sizeof(long) 32 32 32 32 
64-bit integer Comp Extended Int 
sizeof(char *) 32 32 32 32 
sizeof(float) 32 32 32 32 
sizeof(short double) 64 
sizeof(double) 64 64 80 64 
sizeof(ex tended) 80 80 
Bit fields Yes No Yes Yes 
Enumerated types Yes No Yes 1 
Stack-variable initialization Yes Yes Yes Yes 
Structure assignment Yes Yes Yes Yes 
Structure-passing Yes Мо Yes Yes 
void Yes Yes Yes Yes 
void * No Yes Yes Yes 
ANSI function prototypes No No Yes No 
Standard Unix I/O functions Yes Yes Yes No 


1 Nonstandard syntax used. 


The same situation occurs with float- 
ing-point data. The Standard Apple Nu- 
meric Environment (SANE) defines three 
floating-point data types: 32-bit real, 64- 
bit double, and 80-bit extended. All cal- 
culations are done in extended format, 
but operands can be converted to and 
from the shorter formats. Any Macintosh 
program should do all floating-point cal- 
culations in extended format unless mem- 
ory space is a problem. 

All four compilers define float as the 
32-bit data type, and all but Lightspeed C 
define double as the 64-bit type. MACC/ 
MACC Toolkit and Hyper-C support ex- 
tended as the 80-bit type, while Light- 
speed C uses double for 80 bits and 
short double for 64 bits. 


Comparing Apples to Apples 

I ran a set of seven benchmarks for each 
compiler: Sieve, Sort, Fib, Interface, 
Float, Savage, and Fileio. Several of 


these benchmarks were also used in the 
earlier BYTE reviews of Macintosh C 
compilers, but the results may not be di- 
rectly comparable due to the changes in 
the Mac's operating system. I ran the 
three integer-intensive benchmarks 
(Sieve, Sort, and Fib) both with and 
without register variables. I used a Mac- 
intosh Plus equipped with a Peak Sys- 
tems' Plus-30 SCSI drive for the bench- 
mark tests, using System version 3.3 and 
Finder version 5.4. 

I performed the benchmarks in such a 
way as to make them both accurate and 
fair. I included two files, startup.c and 
допе.с, in the benchmark source code. 
[Editor's note: The source code for the 
benchmarks and the startup.c and 
done.c files are available on disk, in 
print, and on BIX. See the insert card fol- 
lowing page 256 for details. Listings are 
also available on BYTEnet. See page 4.] 


continued 
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MACC/MACC Toolkit 


version 5.05 


Aztec C68K-c 
version 1.061 


Lightspeed C 
version 2.01 


Hyper-C 
version 4.0 
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Type 


Company 


Computer 


Format 


Documentation 


Macintosh 
C compiler 


Consulair Corp. 

140 Campo Dr. 

Portola Valley, CA 
94025 

(415) 851-3272 


512K or 512Ke Mac; 
Mac Plus 


Four 400K-byte 
3¥2-inch floppy 
disks 


163-page user's 
manual; 
148-page utilities 
manual; 68000 


Macintosh 
C compiler 


Manx Software 

Systems Inc. 

P.O. Box 55 

Shrewsbury, NJ 
07701 

(201) 542-2121 


128К, 512К, ог 
512КеМас; Мас 
Plus 


Four 400K-byte 
3Ve-inch floppy 
disks 


514-page loose-leaf 
binder 


Macintosh 
C compiler 


Think Technologies 

Inc. 

135 South Rd. 

Bedford, MA 
01730 

(617) 275-4800 


512K or 512Ke Mac; 
Mac Plus 


Three 400K-byte 
3¥2-inch floppy 
disks 


400-page user's 
manuai; 
64-page stapled 
addendum 


Macintosh 
C compiler 


Spectra Micro 

Development 

P.O. Box 41795 

Tucson, AZ 
85717 

(602) 884-7402 


512Ke Mac; Mac 
Plus 


One 800K-byte 
3Ve-inch floppy 
disk 


Stapled 
handouts 


quick-reference 
booklet 


Price | $425 


Other 
versions 


Mac C Jr.: 
$79.95 

68020/68881 
version: $600; 

$200 as an 
upgrade 


The startup.c file obtains the system 
clock time before the benchmark pro- 
gram runs, and done.c obtains the sys- 
tem clock time after the program runs 
and then subtracts the two times, yielding 
the elapsed time. I employed neither a 
RAM disk nor a cache for any run-time 
test, and I built all test programs into 
Macintosh stand-alone applications. 

I chose identical-size data types for 
those benchmark programs where it mat- 
tered. I modified the test programs that 
are limited by integer-compute speed 
(Sieve, Sort, and Fib) to use 16-bit short 
integers, and I used the extended 80-bit 
floating-point type for the three com- 
pilers that support it. 

The Fileio benchmark performs se- 
quential and random file accesses on a 
65,000-byte file. To improve repeatabili- 
ty of the results, I first packed the hard 
disk using Peak Systems’ version of Disk- 
Express. Even so, the margin of error is 
much greater than it is for the other 
benchmarks. 


Benchmark Results 
The complete benchmark results appear 
in table 3. The file sizes shown are the 
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$499 


Developer 
System: $299 

Professional 
System: $199 

C-Prime 
System: $75 


sizes of the resulting Macintosh applica- 
tion using the standard supplied libraries 
and default linker options. 

Both Aztec C68K-c and Lightspeed C 
turned in essentially identical results for 
the Sieve test. The MACC/MACC Tool- 
kit compiler's time was slightly worse, 
and Hyper-C placed last. Why? I looked 
at the machine code generated for the 
Sieve test when compiled with register 
variables, which I took from the assem- 
bly code output of the Aztec C68K-c and 
MACC/MACC Toolkit compilers. The 
major difference in instructions and 
speed comes from the compilers' differ- 
ent approaches to looping. MACC/ 
MACC Toolkit uses the straightforward 
approach to handling C for loops: condi- 
tionally testing the termination condition 
at the beginning of the loop, and then un- 
conditionally jumping back to the test at 
the end of the loop. 

Aztec C68K-c uses the standard trick 
for unrolling a loop by conditionally 
looping once at the end, thus replacing 
two jump instructions with one. Ап addi- 
tional check is needed the first time, 
unless the starting and ending values are 
constants, as 15 the case for one of the 


$100 


68020 version: 
$195 


loops. Such optimizations make the rea- 
sonable assumption that any additional 
setup overhead is worth reducing instruc- 
tions in the repeated part of the loop. 

For the Fib benchmark, the results for 
Aztec C68K-c, Lightspeed C, and 
Hyper-C worsened when register vari- 
ables were used. The culprit is a four-line 
recursive function where the overhead of 
loading and saving a value in a register 
outweighs the savings for just a few refer- 
ences to the variable's value. This shows 
that using register variables is not always 
a panacea. 

Results for the two floating-point 
benchmarks exclude one important piece 
of data. Aztec C68K-c is limited to the 
64-bit double, so both benchmarks were 
slowed nearly twofold by the conversion 
of results to and from the extended type. 
Also, the result of the Savage computa- 
tion was 2499,99999968363, which re- 
flects an error in the eleventh digit. This 
shows the cumulative effect of errors, 
sincethe 52-bit mantissa is accurate to 15 
decimal digits. By comparison, all 15 
digits of the compilers using the extended 
format were correct. 

The Fileio benchmark required some 
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modifications to run on the MACC/ 
MACC Toolkit compiler, which does not 
recognize the standard access-mode pa- 
rameter for the сгеа%( ) call. Light- 
speed C required a redefining of its 
abort() function so that the bench- 
mark's abort() could be used. I didn't 
run the Fileio test at all for Hyper-C, 
which lacks creat(), open( ), and 
lseek(). 


Compile-Time Performance 

To prepare a compile-and-link test, I du- 
plicated the logic from the Sieve and Sav- 
age programs 10 times each and included 
startup.c and done.c only once. The 
source file was 383 lines long, but Light- 
speed C reported that the source file with 
headers totaled 591 lines. 

Table 4 shows the total times required 
for the compilers to build an application, 
both with and without a RAM cache. The 
Aztec C68K-c test was done using a 
batch-style command file, while both the 
MACC/MACC Toolkit and Hyper-C 
tests began in the editor and used the 
Transfer menu to perform the compile 
and link. 

Not surprisingly, the results directly 
correlate to the programming environ- 
ment used. The integrated programming 
environment of Lightspeed C was some- 
what quicker than the shell-driven Aztec 
C68K-c, but both handily trounced the 
two application-based systems (MACC/ 
MACC Toolkit and Hyper-C). 

Although the Lightspeed C values rep- 
resent the complete time from first com- 
pilation to completion, the times in actual 
use would normally be even quicker. 
First, building an application and then 
running it is 50 percent slower than run- 
ning the program directly from within 
Lightspeed C. You build the application 
only at the end of a session. 

Both MACC/MACC Toolkit and 
Hyper-C suffered terribly from loading 
the compiler and linker applications and, 
in the case of Hyper-C, the intermediate 
assembler. Ав the results suggest, both 
benefited from a RAM cache and, pre- 
sumably, from placing the applications in 
a RAM disk. The MACC/MACC Toolkit 
linker was particularly slow. 

Although Hyper-C included an auto- 
matic one-command menu item similar to 
МАСС/МАСС Toolkit’s, I was never 
able to get it to work using the proper 
combination of environment variables for 
directories and applications. This meant 
thatI had to manually select each step and 
respond to several dialog boxes. I would 
expect that the actual results would be 
comparable to MACC/MACC Toolkit's 
if they were run unattended. [Editor's 
note: We were eventually able to get the 
environment variables to work by placing 


Table 3: Benchmark timings and file sizes. The Sieve test measures how 

long it takes to run 10 iterations of BYTE 's Sieve of Eratosthenes prime-number 
benchmark on an array of 8190 numbers. Sort tests each compiler's 

handling of pointers during a sorting operation. Fib tests the ef ficiency of a 
compiler 's recursion while computing a Fibonacci series. Interface tests the 

ef ficiency of the function calls to the Toolbox ROM. Float measures the time it 
takes to do 140,000 floating-point multiplication and division operations. 

The Savage benchmark is from Dr. Dobb's Journal, September 1983, page 
120, and it tests the speed and accuracy of transcendental floating-point 
functions. The Fileio benchmark exercises the I/O functions of the compiler by 
reading and writing to a 65,000-byte disk file. The Sieve, Sort, and Fib 
benchmarks were modified to use 16-bit integers, and the Float and Savage 
benchmarks were modif ied to support 80-bit extended data. Hyper-C has no 
Unix-st yle file I/O functions and could not be tested for the Fileio benchmark. 
А Mac Plus using System 3.3 and Finder 5.4 was used. All execution times 


are in seconds; file sizes are in bytes. 


Execution Times 


MACC/MACC 
Toolkit Aztec C68K-c — Lightspeed С Hyper-C 

Sieve 6.22 5.86 5.62 6.42 

register 3.92 3.23 3.25 4.36 
Sort 12.15 11.64 10.14 12.06 

register 10.32 9.83 8.27 10.33 
Fib 30.69 24.73 24.72 27.46 

register 30.63 28.42 28.41 35.98 
Interface 63.49 50.83 57.22 57.30 
Float 125.97 226.95 125.64 125.56 
Savage 186.61 314.83 188.99 185.96 
Fileio 54.72 147.23 104.35 М/А 

Ғйе 5і2е5 
(Default options, without register) 
MACC/MACC 
Toolkit Aztec C68K-c Lightspeed C Hyper-C 
Sieve 13,056 9694 17,382 7822 
Sort 13,568 14,146 17,832 12,199 
Fib 13,056 9642 17,382 7754 
Interface 17,426 9740 17,426 7862 
Float 13,824 10,232 17,928 8322 
Savage 14,080 17,586 21,564 7844 
Fileio 15,872 10,616 20,984 М/А 
Savage test 

MACC/MACC Toolkit Aztec C68K-c Lightspeed C Hyper-C 


2500.00000000000 2499.99999968363 2500.00000000000 2500.00000000000 


the file specifying this information in the 
System Folder. Activating the compiler 
from a menu in the editor produced the 
results described by the author. How- 
ever, activating the compiler from the 
editor by using the Command-key equiva- 
lent triggered a smooth exit from the 
editor, compilation and assembly of 
the source file, and halting at the 
Linker. | 


Room for Improvement 

Each of the four compilers has its weak- 

nesses. For MACC/MACC Toolkit, my 

number one complaint is that the linker is 
continued 


Table 4: Compile and link times | 


for building an application. An | 


asterisk indicates that 


manual 


intervention was required (i.e. , 
menu selections had to be made). 
All times are in seconds. 


Compiler Time 
MACC/MACC 
Toolkit 95 


Aztec C68K-c 68 
Lightspeed C 53" 
Нурег-С 110“ 


Time with 
128K-byte 
cache . 


67 
47 
43" 
78" 


AUGUST 1987 * BY TE 223 


386|ASM/LINK ІЛЕ 


painfully slow. The price is also steep, 
especially for the 68020/68881 version 
($600). 

Although its design is inherently un- 
Maclike, the Aztec C68K-c user interface 
could still be made better. It doesn't re- 
fresh the shell display after using a desk 
accessory. The shell and its document 
lack the proper ‘BNDL’ to give icons and 
double-clicking. Also, I found the lack of 
an editor in the shell inconvenient, as I 
had to bounce back and forth between the 
shell and the editor just to make a tiny 
change before recompiling. Overall, 
Aztec C68K-c gives the impression of 
being a quality compiler that just happens 
to be running on the Macintosh, rather 
than a quality Macintosh compiler. 

Lightspeed C's standard search path is 
inconvenient if you plan to keep your 
source directories separate from the 
Think Technologies-supplied library di- 
rectories. Worse, the compiler does not 
have an option for generating assembly 
code output, nor does Think Technol- 
ogies supply a disassembler with the 
compiler. Lacking this type of output se- 
riously hinders development work on 
large projects. 

The most objectionable aspect of 
Lightspeed C isn’t with the product, but 
with Think Technologies’ lawyers. The 
shrink-wrap license requires all develop- 
ers to include a Think Technologies copy- 
right notice in a program dialog box, the 
documentation, the disk label, and “no 
less prominently than your owncopyright 
notice,” 


Overall Recommendations 
Lightspeed С and Aztec C68K-c are neck 
and neck in overall run-time perfor- 
mance, with MACC/MACC Toolkit 
about 10 percent behind. When it comes 
to floating-point performance, Light- 
speed C, Hyper-C, and MACC/MACC 
Toolkit are the winners, with Aztec 
C68K-c severely crippled by a lack of 
support for extended floating-point 
performance. 

For compile-time performance, Light- 
speed C’s integrated memory-resident 
compiler offers a tremendous boost in 
productivity. This makes it ideal for pro- 
totyping modules, but licensing compli- 
cations with the copyright notice make it 
less desirable for commercial products. 

MACC/MACC Toolkit is a complete 
product with solid documentation, an 
easy-to-use Macintosh interface, and a 
complete assembly package. It would be 
my clear personal choice from among 
these contenders if Lightspeed C didn’t 
have such a preemptive advantage in de- 
velopment turnaround. 

Aztec C68K-c is clearly suited for 
those who must move back and forth be- 
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tween different computers. The compiled 
output is first-rate, and, if you're trying 
to use different machines, its consistent, 
non-Macintosh interface would probably 
be an advantage. 

Both MACC/MACC Toolkit and Aztec 
С68К-с are expensive, particularly given 
that Lightspeed C is of comparable qual- 
ity at about half the price. All three 
are available at more reasonable prices 


from discount dealers, and both Con- 
sulair and Manx Software Systems offer 
more restricted systems at lower 
prices. 

For those without much money, 
Hyper-C might seem to be a reasonable 
choice, as the compiler certainly pro- 
duces reasonable code. However, the li- 
braries and documentation are only par- 
tially complete. ш 


386| ASM/LINK 
1.1е 


Matt Trask 


The 386|ASM/LINK assembler package 
for the 80386 from Phar Lap Software 
($495) is the first widely available set of 
development tools for the Intel 80386 
microprocessor. The package includes a 
MASM-compatible assembler, a linker 
that is extended to support 32-bit records, 
a protected-mode debugger, and a pro- 
tected-mode run-time program. This 
package should interest software devel- 
opers planning to create system software 
or applications that use the 80386 pro- 
tected mode or any of the new 32-bit in- 
structions available in real mode. 

The software comes on two: floppy 
disks, which are not copy-protected, that 
include numerous examples, and the doc- 
umentation consists of a 406-page user's 
manual in a three-ring binder. The pack- 
age is available in versions for the IBM 
PC family, VAX/VMS, VAX/Ultrix, and 
Apollo and Sun workstations. The ver- 
sion that I reviewed was release 1.1e for 
the IBM PC, which runs on any 8086- 
family computer. It does not require an 


80386 for development—only for testing 


and executing programs that use the new 
80386 features. I used three different sys- 
tems to test the software: a 9-MHz IBM 
PC AT with an American Computer and 
Peripheral 386 Translator plugged into 
the microprocessor socket and 2.5 mega- 
bytes of memory, an 8- MHz Kaypro 2861 
with 2 megabytes of memory, and a 16- 
МН? Intel iSBC 386/AT with 640K bytes 
of memory. АП three systems had 30- 
megabyte hard disks with comparable 
speeds. 


Overview 

АП assemblers are essentially the same. 
After all, what do they do other than 
translate op-code mnemonics into ma- 


chine language? Perhaps the designers 
add a few features, such as macros, to 
make the user's life a little easier. Be- 
cause the 386|ASM assembler was de- 
signed to be MASM-compatible and be- 
cause compatioility and standards are 
important issues in programmer produc- 
tivity, I will be paying particular atten- 
tiontothe degree of 386| ASM's compati- 
bility with MASM іп this review. 

One notable departure from MASM is 
386|ASM/LINK’s command-line syntax 
that you use to execute the assembler, 
linker, and debugger. They all take their 
arguments from the command line, and 
you use Unix-style switches (i.e., a 
minus sign preceding the switch name on 
the command line) to control the avail- 
able options. In addition, if you execute 
386|ASM, 386|LINK, or the MINIBUG 
utility with no options specified, a help 
screen that describes all the options is 
displayed. 

By default, the assembler and linker 
generate and link 32-bit code targeted for 
the 80386, but you can use command-line 
options to generate 8086 and 80286 code. 


386|ASM 
The 386| ASM assembler has all the usual 
things that you'd expect from an IBM | 
PC-family assembler: generation of ob- 
ject and listing files, a full macro facility, 
and selection of the target microprocessor 
instruction set, to name a few. 

The assembler enables you to control 
the creation of an error listing, define a 
search path for include files, specify the 
target microprocessor, and select case- 
sensitivitv of symbols, all from the com- 
mand line. Using the -DEFINE «symbol» 
switch, you can define a symbol at assem- 
bly time and thereby control conditional 


assembly without.having to modify the 
source file. The -FULLWARN switch tells 
the assembler to do extra checking for the 
implied use of a segment register (i.e., 
you have not explicitly set segment regis- 
ters with an ASSUME statement) and to 
flag forward references to short labels 
that would cause the assembler to gener- 
ate NOP instructions on its second pass. 

The 386|ASM assembler supports two 
new segment-type attributes, USE16 and 
USE32. These tell the assembler whether 
to generate address and data-size over- 
rides when you use 80386-specific in- 
structions. You can think of these direc- 
tives as a way to control the D bit in 
protected-mode segment descriptors. 
The D bit is kept in a segment's descrip- 
tor-table entry; the 80386 uses the D bit 
to determine whether the default-operand 
and address-mode sizes are 16 or 32 bits. 

This assembler provides two new seg- 
ment-alignment types (used in the SEG- 
MENT directive): DWORD increases the 
microprocessor's efficiency by prevent- 
ing а 32-bit fetch on an 8- or 16-bit 
boundary, and PAGE4K forces code or 
data to fit within the pager's minimum 
4K-byte granularity, reducing the num- 
ber of page faults that the system must 
take in protected virtual mode. You con- 
trol other segment-descriptor attributes 
on a per-segment basis by specifying the 
following access types: RO (read-only 
data), EO (execute-only code), ER (read- 
able code), and RV (writable data). 

DP is a new data directive similar to DD 
and DV that allocates storage for a 48-bit 
PWORD (pointer word). А PWORD is a 16- 
bit selector with a 32-bit offset that can 
address anywhere in the 80386's 64-tera- 
byte address space. 

The 386|ASM assembler's instruc- 
tion-set directives—.386, .386C, and 
.386P—enable specific subsets of the 
80386 instruction set that are appropriate 
for different types of programming, such 
as operating systems or applications. The 
„386 and .386C directives are synony- 
mous; they cause the compiler to produce 
80386 code but do not enable protected- 
mode instructions. The .386P directive 
enables protected-mode instructions, and 
the assembler generates code that ac- 
cesses all the hardware features, includ- 
ing the debug, control, and test registers. 
When assembling for protected mode, 
the assembler considers segments and 
groups to be indexes into descriptor 
tables, not paragraph values for segment 
registers. These directives also enable the 
SIB (scale+index+base) addressing 
mode, available only on the 80386. 

Two new features provided by 386| 
ASM, local symbols and redeclaration, 
are extremely valuable when managing 
large projects that have a great number of 
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modules and public symbols. You can 
give local scope to any symbol within a 
procedure block by prefixing it with a 
pound sign (7). This is useful for targets 
of short jumps and for temporary 
variables. 

If you declare a symbol as EXTRN (ex- 
ternal), you can redeclare it as PUBLIC 
with the only restriction being that the 
symbol cannot be referenced between the 
line that declares it as external and the 
line that redeclares it as public. This fea- 
ture simplifies the definition of module 
interfaces in large systems by enabling 
you to use one include file with all the 
symbols declared as EXTRN. 

The object modules generated by 386| 
ASM conform to the Intel 8086 Object 
Module Format (OMF-86) with two sim- 
ple extensions. Phar Lap Software has 
named this modified format Easy OMF- 
386. Phar Lap, in keeping with its philos- 
ophy of publishing all internal file for- 
mats, has included complete specifi- 
cations of both extensions in the user's 
manual. The extensions are what the 
manual refers to as new “Loc” values for 
FIXUPP records and new SEGDEFs for 
DWORD and PAGE4K alignment types. Both 
new records are "hidden" within COMENT 
records that appear after the THEADR 
record and before all other object 
records. АП other records are the same 
exceptthat offset, displacement, and seg- 
ment-length fields are 4 bytes long in- 
stead of2 bytes. 


386| LINK 

The 386|LINK linker is quickly becom- 
ing a standard for 80386 development 
tools. At least two other commercially 
available products, MetaWare's 80386 
High C and 80386 Professional Pascal 
compilers, generate code with the Easy 
OMF-386 extensions and use this linker. 
Other companies with language transla- 
tors have announced their intentions of 
using this format. 

You can control 386|LINK by com- 
mand-line options or by use of a .LNK 
file containing linker instructions. Addi- 
tional commands in the linker's com- 
mand set are -HEX, -DUMP, -MINDATA, 
and -MAXDATA. The -HEX command 
causes the linker to output Intel Hex for- 
mat files suitable for use with a ROM 
burner. -DUMP displays the contents of 
object modules in the .MAP file. -DUMP 
is intended for use as a customer support/ 
debug tool, and, unfortunately, its output 
is in hexadecimal codes. It would be more 
useful if Phar Lap took the time to imple- 
ment ASCII translations and object-re- 
cord-type identification similar to the 
dump utility provided with Phoenix 
Computer Products' Plink86 linker. 

-MINDATA and -MAXDATA initialize the 
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Type 

Macro assembler, linker, debugger, 
and run-time environment for the 80386 
microprocessor, including protected 
virtual-address mode 


Company. 

Phar Lap Software Inc. 
60 Aberdeen Ave. 
Cambridge, MA 02138 
(617) 661-1510 


Format 
Two double-sided, double-density 
5V4-inch floppy disks; not copy-protected 


Computer 

Any 8086/88/286/386-family 
computer running MS-DOS or PC-DOS 
with at least 256K bytes of memory 
and two floppy disk drives; a hard disk 
drive and 640K bytes of memory are 
recommended. Additional versions are 
available for cross-development with 
VAX/IVMS, VAX/Ultrix, and Sun and 
Apollo workstations. 


Documentation 
406-page user's manual in a three- 
ring binder 


Price 

For MS-DOS: $495 

For VAX/VMS or VAX/Uitrix: $3000 to 
$7000, depending on system size 

For Sun/Apollo workstations: 

Single Node: $1500 

Network: $2000, plus $350 per node 

386|Dos-Extender with redistribution 
license: $995 


memory-allocation fields in the .EXE 
file header. By default, DOS attempts to 
allocate all available system memory to 
an application at start-up time. These 
commands enable you to allocate only as 
much memory as the program will need 
for dynamic allocation at run time. 


MINIBUG 

MINIBUG is a subset of the DOS DE- 
BUG.COM program. You use MINI- 
BUG to run and debug real- and pro- 
tected-mode programs. MINIBUG is 
adequate for debugging simple programs, 
but it will never replace the windowed 
symbolic debuggers that are now becom- 
ing popular. 

Unlike the assembler and linker, you 
cannot run MINIBUG on an 8088 or an 
80286; it requires an 80386 for opera- 
tion. Phar Lap has announced a full-fea- 

continued 
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Table 1: Benchmark results for 386/ASM versus MASM. All timings were 
done on an Intel iSBC 386/AT running at 16 MHz. The first test involved 
assembling a 20K-byte source code file. The second test involved 

assembling a set of 26 library functions, each around 2K bytes long, using the 
DOS FOR. . .DO command. All times are in seconds. 


20K-byte device-driver start-up module 


Command Line Time 

MASM DRVRHDR; 2.58 

386/ASM -8086 -NOLIST DRVRHDR 9.33 
26 library functions 

Command Line Time 

FOR £D IN (*. ASM) DO MASM £D; 29 

FOR ZD IN (* .ASM) DO 386/ASM -8086 -NOLIST 0 70 


tured symbolic debugger, called 386| 
DEBUG, that will use the 80386 break- 
point registers to provide data watch- 
points. [Editor’s note: At the time of this 
writing, Phar Lap was anticipating a for- 
mal release date of July 10 for 386| 
DEBUG. The price will be $195.] It is 
based on MINIBUG but includes the As- 
semble command, which is missing from 
MINIBUG. As its name implies, Assem- 
ble lets you enter assembly language 
mnemonics that are translated to machine 
code and loaded directly into memory. 

Extensions from DEBUG.COM in- 
clude byte, word, and double-word forms 
of the Dump and Enter commands. You 
can access registers in their 32-bit form 
by using the RX variant of the Register 
command. Typing a question mark at the 
command prompt provides a screen full 
of on-line help. 

MINIBUG will trap divide-by-zero, 
overflow, illegal op-code, and segment- 
protection violations that occur during 
the debugging of a program. The user's 
manual states that the debugger cannot 
trap bound, double-fault, invalid TSS 
(task state segment), stack-fault, page- 
fault, or coprocessor errors “because of 
conflicts with BIOS ROM.” Phar Lap 
told me that MINIBUG will now trap all 
these faults. 


RUN386 

RUN386 provides a protected-mode run- 
time environment in which you can exe- 
cute protected-mode applications devel- 
oped with 386|ASM and 386|LINK оп 
any 80386-based DOS machine. It is not 
an operating system and does not pretend 
to be. This run-time monitor layers itself 
between your protected-mode application 
and DOS, allowing nearly full access to 
DOS services by switching the micropro- 
cessor back to real mode when your ap- 
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plication makes DOS calls. 

When you start RUN386, it initializes 
a Global Descriptor Table (GDT), a 
Local Descriptor Table (LDT), and an 
Interrupt Descriptor Table (IDT). Then it 
loads your application into memory and 
passes command-line arguments to it. Fi- 
nally, it switches the microprocessor into 
protected mode and transfers control to 
your application. Interrupts generated by 
the program are fielded by RUN386 and 
handed off to the real-mode interrupt ser- 
vice routines (in DOS). 

RUN386 ensures that the program's 
run-time environment contains descrip- 
tors in the LDT for access to all system 
memory under 1 megabyte, including the 
video region buffers. RUN386 sets the 
current privilege level (CPL) for your 
program to zero so you can access all fea- 
tures of the microprocessor, including 
privileged instructions and I/O devices. 
You should not attempt to access GDT 
segments, as these are used by RUN386 
and MINIBUG. 

In order for your program to use RUN- 
386, you must link it with the START- 
386.OBJ module provided by Phar Lap. 
You'll find the source codeto this module 
and a few demonstration programs that 
show how to use it on the distribution 
disks. The start-up code first verifies that 
it is executing on an 80386 running in 
protected mode, and then it jumps to the 
_start_ symbol, which you must pro- 
vide in your code. 

RUN386 is currently limited to a 
640K-byte maximum program size, but it 
allows you to access memory above 1 
megabyte (although you can access this 
memory as data only). In addition, it 
does not respect VDISKs or EMM (ex- 
panded-memory-manager) emulators 
that use memory above 1 megabyte. 
RUN386 extends DOS calls from pro- 


tected mode to use 32-bit offsets. 

Phar Lap sells a product called 386| 
DOS-Extender ($995) that you install in 
an 80386 system to execute protected- 
mode applications as if they were real- 
mode applications. This is a separate 
product that includes redistribution 
rights, so you can package it with your 
new protected-mode programs. I was un- 
able to test the product for this review. 


Documentation and Support 

The 386|ASM/LINK documentation is 
not a tutorial on assembly language pro- 
gramming—it assumes you have a knowl- 
edge of assembly language programming 
and 80386 architecture. However, as as- 
sembler manuals go, this one is quite 
complete, with much tutorial material. If 
you've had exposure to any other assem- 
bler, you should have no trouble getting 
up to speed with this product. 

Chapter 11 of the 386| ASM section of 
the user's manual is a thorough discus- 
sion of programming the 80386. It in- 
cludes real-mode concepts, such as seg- 
ments, dedicated-purpose registers, 
segment overrides, the use of the ASSUME 
directive, and register initialization by the 
MS-DOS loader. The chapter also covers 
protected-mode concepts, such as de- 
scriptor tables, paging, and the use of 
segment aliases to access code as data. 
One of the more difficult topics treated in 
the manual is the mixing of USE16 and 
USE32 segments within a program. The 
manual does a good job of explaining the 
act of mixing the two, but this is by no 
means a trivial topic. If you want to be- 
come familiar with USE16 and USE32, 
there's no substitute for coding your own 
programs and trying them out first hand. 

In the discussion of real-mode pro- 
gramming, the manual says that there is 
"no way to get around the segment size 
limit of 64K bytes imposed in real 
mode." However, a recent discussion in 
the BIX 0s386 conference describes a 
technique of putting the 80386 into pro- 
tected mode and loading the segment de- 
scriptors with limits greater than 64K 
bytes. Upon returning to real mode, you 
will find that these values are still in 
place, allowing the use of 32-bit over- 
rides on op codes to address larger seg- 
ments. One use of this technique could be 
to use the FS and GS registers to do block 
moves of data from above 1 megabyte 
rather than using the PC AT's INT 15H 
block-move function. One caveat, how- 
ever: The Intel representative in the con- 
ference has posted a strongly worded 
message that advises against doing this if 
you desire future 80486 compatibility. 

Phar Lap includes formats for .EXE 
and .HEX files in the linker section of the 
user's manual. The indexes for all sec- 


tions are a treat by PC manual standards. 
My only complaint is with the minimal 
instruction-set reference, but even that's 
not too bad, since you shouldn't program 
the 80386 without Intel's Programmer 's 
Reference Manual within reach. 


Benchmarks 

How do you meaningfully benchmark an 
assembler? A Sieve test may be adequate 
for comparing the quality of code gener- 
ated by C compilers, but the code gener- 
ated by a nonoptimizing assembler and its 
execution speed have no bearing on the 
assembler itself. 

I think a more meaningful benchmark 
is an assessment of the program's MASM 
compatibility. In addition to this assess- 
ment, I compared assemble times for 
MASM and 386|А5М, including the 
time it takes to load the assembler from a 
hard disk. As table 1 shows, 386| АӚМ is 
about three times slower than MASM 
when assembling the same 20K-byte 
source file. This is partially duetothe in- 
creased loading time for 386|ASM, 
which is about twice the size of MASM. 
The program's authors claim that most of 
this is caused by the error checking the 
assembler does. There is really no way to 
make a judgment on this performance 
disparity until a new version of MASM 
comes out with full 80386 functionality. 

The problems I found with MASM 
compatibility usually occurred because 
Phar Lap followed the MASM documen- 
tation rather than the actual behavior of 
the MASM assembler when creating 
386lASM/LINK. When I assembled 


lines including ESC EQU 1Bh and LOCK DV . 


0, MASM did not complain, and the pro- 
gram worked as expected. The 386| ASM 
assembler complained of syntax errors 
because ESC and LOCK are reserved as 
mnemonics for op codes. The other diffi- 
culties 1 found generally had to do with a 
missing WORD PTR or BYTE PTR directive 
that MASM did not seem to care about. 

The two main compatibility tests that I 
used were a 20K-byte source file that pro- 
vided a C run-time interface. I use this 
file with Microsoft C to write loadable 
device drivers in C. It contains a good set 
of macros and alot of GROUP and SEGMENT 
trickery that is necessary to satisfy the C 
compiler. The other test I used com- 
prised 26 different library functions, 
each containing one C-style function of 
about 10 to 30 lines of assembly language 
source code (the total source code is 
around 60K bytes). The 20K-byte file had 
ГІ errors of the type described above, and 
the library functions had no errors. 


À UniqueProduct 
The strongest feature of 386| ASM/LINK 
is its uniqueness; when noone else can do 
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what you're doing, it really doesn’t mat- 
ter how fast you are. Comparing the 
speed differences between 386|ASM and 
MASM may not be entirely fair, since 
MASM cannot generate 80386 code. If 
you need to develop protected-mode code 
for the 80386, the 386| ASM assembler is 
one of the few options currently avail- 
able. If you decide to purchase this prod- 
uct, you will be in good company; Phoe- 
nix Technologies and Softguard Systems 
are using 386| ASM as a development tool. 

The only complaints that I have about 
the package are its speed, the limited ob- 
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ject-module dump facility in the linker, 
and the lack of a complete instruction-set 
reference in the documentation. All in 
all, this product will be of value to any 
professional programmer or aspiring 
hobbyist looking to create a commercial 
product for the new 80386 market. ш 


Matt Trask is a systems programmer at 
Stellar Computer Inc. (100 Wells Ave., 
Newton, MA 02159). He was one of the 
original programmers for Phoenix Tech- 
nologies’ V/pix and Control/386 
products. 


CONVERT YOUR PC-XT 
TO PC-AT POWER AND 
PERFORMANCE WITH 

80286 COPROCESSING 


e 8MHz Operation 

e BUS Independent Operation 

e Switch Selectable Mode between 
8088 & 80286: Guarantees 100% 
Software Compatibility 

e 8KB of Zero-Wait-State Memory 

e Compatible with 8MHz 
Motherboards 

€ Free IMS Disk Caching Software 


PERFORMANCE PER DOLLAR OF 80386 MACHINES. 


FASTCARD 
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ғ WARRANTY 


A major Independent testing 
laboratory benchmarked a 
PC-XT equipped with 
FASTCARD and demonstrated 
a tenfold improvement over a 
PC-AT on typical Disk /O 
Operations. 
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e Split Memory Filis to 640K, 
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e Serial, Parallel & Game 


e Clock Calendar 


BUY BOTH AND SAVE 
Order FAST286 with FASTCARDfor ONLY $495! 
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May 31, 1987 
Dear Mr. Grossman, 


Іп reply to your letter showing interest in SmartLink Modem, we are very pleased to offer you a series of Modem 
products such ав... 

SmartLink 1200B BELL 212A/103 Half Card 

SmartLink 1200BS CCITT V.22/V.21, BELL 212A/103 Half Card 

SmartLink 1200 BELL 212A/103 External 

SmartLink 12008 CCITT V.22/V.21, BELL 212A/103 External 

SmartLink 2400B CCITT V.22bis/V.22, BELL 212A/103 Internal Card 

SmartLink 2400 CCITT V.22bis/V.22, BELL 212A/103 External 


“WINNING ISN'T EVERYTHING - BUT WANTING TO WIN IS”... 
SmartLink suggests the Smart Way by choosing the out-of-comparison Link Modem to be a FOREVER-WINNER. 


2400bps MODEM SmartLink Hayes Leading Everex 
Edge 


Muiti-Line Telephone Set YES YES NO YES 


Configurable from COM1-COM4 YES NO YES YES 
Remote Digital Loopback Test YES YES NO YES 


Speed Mismatch Message YES NO NO YES 
Result Code Set 16 10 | 9 13 
Dial Modifier @ (Wait for quiet answer ‘DATA BASE" YES YES NO YES 
Software Configuration Using Nonvolatile RAM YES YES NO NO 
Leased Line Operations YES YES NO YES 
One Phone Number Stored | YES YES NO NO 


2400 Baud Retrain Sequence YES YES | NO NO 


Long Space Disconnect YES YES NO YES 
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APPLICATION REVIEWS 


BackComm and SideTalk 


Although different in their de- 
signs and user interfaces, La- 
Salle Micro's BackComm 1.3 
($149) and Lattice's SideTalk 
1.00B ($119.95) are two back- 
ground programs for the IBM 
PC and compatibles that do 
communications multitasking. As neither 
DOS nor the 8086 family of microproces- 
sors support true multitasking, back- 
ground communications software must 
try to divide the demands of two pro- 
grams between the clock ticks of a single 
microprocessor. 

This time-slicing challenge is magni- 
fied as the background-transmission data 
rate increases. The microprocessor sends 
only 300 bits per second to the serial port 
and out to the modem at 300 bps, leaving 
a lot of microprocessor time free for han- 
dling other tasks. However, at 9600 bps, 
а 4.77-МН? 8088 is virtually brought to 
its knees. Given these drawbacks, Back- 
Comm and SideTalk perform remarkably 
well. 

For this review, I tested BackComm, 
which requires at least 192K bytes of 
memory, and SideTalk, which requires 
128K bytes, on machines that use the four 
most common microprocessors in PC 
clones: a standard 4.77-MHz 8088 (in a 
Tandy 1200 HD), a switchable 4.77/ 
8-MHz 80286 (in a PC's Limited PC AT 
clone), a nonswitchable 8-MHz 8086 (in 
an Amstrad PC1512), and a 4.77-МН? 
NEC V-20 (in a Zenith Z-150). 

I chose this diverse group of micropro- 
cessors to determine what effect clock 
speed would have on the programs’. 
multitasking abilities. Although both 
programs run with MS-DOS 2.0 or 
higher and a wide variety of modems, I 
used a 300/2400-bps USRobotics Couri- 
er modem with a standard PC AT Hayes 
command set and MS-DOS 3.1 and 3.2. I 
conducted all 9600-bps tests with a null 
modem cable. 


Comparing Features 
Both programs use menu-driven inter- 
faces that are coupled with script lan- 


Rob Fixmer 


Two multitasking 


communications programs for IBM 


PC compatibles 


guages, which let sophisticated users 
write routines for automating communi- 
cations tasks. SideTalk's 99-command 
BASIC-like script language, with its con- 
ditional statements, variables, and even a 
Debug utility, is substantially more 
powerful than BackComm's BackTalk 
script language, but a fundamental 
understanding of programming is neces- 
sary to use it effectively. 

А major difference between the two 
programs is that BackComm locks you 
into its menu system, beginning with the 
Maintain menu of command sequences. 
SideTalk's menu is generated by its own 
script language, and, thus, you can cus- 
tomize it or reject it in favor of command- 
line operation. SideTalk also enables you 
to write windowed menus using its win- 
dow-creation utility, which is called 
Popup. Ás many as three windows can be 
active atone time. 

BackComm emulates Digital, Tele- 
Video, and Viewpoint terminals, a fea- 
ture not offered by SideTalk. Both pro- 
grams provide remote-access features, 
which enable you to go about your own 
work in the foreground while remote 
users log on and off of your computer and 
transfer files unattended in the back- 
ground. BackComm’s remote implemen- 
tation is a full bulletin board system with 
electronic mail, nine security levels, and 
uploading/downloading features that use 
the Xmodem protocol. 

SideTalk's remote operation is less so- 
phisticated than BackComm’s; it consists 
of a prewritten CONFIG.SCL file that de- 
fines only the function keys and estab- 
lishes a single default pop-up window. 
Potentially, the program’s remote opera- 
tion is very powerful, since you can mod- 
ify the program-like script language that 
runs it, called SCL (which stands for 


SideTalk control language), to 
create a full-featured BBS. 
SideTalk is also more accessi- 
ble than BackComm; you can 
run it with or without password 
protection, and the remote users 
have access to virtually all Side- 
Talk commands. BackComm confines 
the remote users to the parameters de- 
fined by its electronic mail system. 
Neither program allows remote users full 
access to the DOS level; a remote user 
can send and receive files but cannot run 
a program on your computer. 

Sophisticated users may find Back- 
Comm’s rigid menu system confining, as 
the menu is divided into options that 
bring up subsequent menus containing 
other options in a tree structure. Typical- 
ly, there are four to six items per menu. 
Neophytes, however, will find Back- 
Comm easier to use and, in some ways, 
more powerful thar SideTalk. For exam- 
ple, BackComm provides a learn mode, 
which stores the log-on sequence of a 
phone directory entry and then repeats it 
each time that the number is called. To 
invoke the learn mode, you type Alt-L. 
Youare then asked to assign a name to the 
calling sequence you are about to create. 
After assigning a name, you press: the 
Enter key. If a calling sequence with that 
name already exists, you can overwrite it 
or press Esc and abort the learn mode. 
The learn mode generates simple com- 
mand sequences, as it uses only the WAIT, 
SEND, CAPTURE, BREAK, and CHAIN 
commands. 

BackComm's phone directory design, 
with its myriad options, takes some get- 
ting used to (four screens of data are re- 
quired for each phone number), but it is 
extremely powerful. In addition to such 

continued 


Rob Fixmer (Dallas Times Herald, 1101 
Pacific Ave., Dallas, TX 75202) is a 
business writer and database program- 
mer for the Dallas Times Herald and au- 
thor of the MEX-PC User's Guide 
(NightOwl Software, 1985, 1986). 
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BackComm version 1.3 

Phe ЖЫРА ЕО... 2 ——— нан 
Туре 

Background communications 

program 


Company 

LaSalle Micro Inc. 

1254 Devonshire Rd. 
Buffalo Grove, IL 60089 
(312) 634-2288 


Format 
One 5¥-inch floppy disk 


Computer 

IBM PC, XT, AT, or compatible with at 
least 192K bytes of memory (256K bytes 
recommended), a serial port, and a 
Hayes-compatible modem (you can 
customize the program for other 
modems using the BCHIDEF program 
included in the help files); supports 
speeds up to 19,200 bps 


Software Required 
PC-DOS or MS-DOS 2.0 or higher 


Language 
C 


Documentation 
425-page user's manual 


Price 
$149 


standard parameters as word length, data 
rate, parity, and number of stop bits, you 
can define such things as different sec- 
ondary phone numbers, alternate long- 
distance services, dialing prefixes and 
suffixes, and carriage-return definitions 
for each entry. BackComm also calcu- 
lates long-distance telephone charges for 
each call placed. Since the design of the 
phone directory allows you to choose a 
voice option, you can use the program as 
a sort of computerized Rolodex that per- 
forms automatic dialing and cost analysis 
of voice calls. 

The phone directory designis based on 
a DOS-like tree structure of subdirecto- 
ries that goes to a maximum of six levels. 
Although each directory and subdirec- 
tory is limited to 57 entries, a total of 
more than 34 million phone number 
entries is theoretically possible. Realisti- 
cally, though, the storage requirements of 
the phone directories would limit a user 
to about 10,000 entries on a 10-megabyte 
hard disk. 

АП this power comes at a price: Back- 
Comm requires much more memory and 
disk storage than SideTalk. Although 
BackComm will run on a two-floppy sys- 
tem, you are limited to relatively small 
phone directories and must do a lot of 
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BACKCOMM AND SIDETALK 


SideTalk version 1.00B 
Type | 
Background communications 
program 


Company 

Lattice Inc. 

2500 South Highland Ave., Suite 300 
Lombard, IL 60148 

(312) 858-7950 


Format 
One 574-іпсћ floppy disk 


Computer 

IBM PC, XT, AT, or compatible with at 
least 128K bytes of memory, a serial port, 
and a Hayes-compatible modem; 
supports speeds up to 2400 bps 


Software Required 
PC-DOS or MS-DOS 2.0 or higher 


Language 

C 

Documentation 
166-page user's manual 


Price 
$119.95 


disk swapping for uploading and down- 
loading files. 

In contrast, SideTalk runs well on a 
two-floppy system. Memory usage is 
critical with background communica- 
tions software, because the more you use 
for communications, the less you have 
left for foreground applications. Back- 
Comm has a minimum memory require- 
ment of 192K bytes, but with data 
buffers, phone directories, and script 
files loaded, you'll need a minimum of 
200K bytes (plus another 40K bytes if you 
intend to use the X.PC protocol). On any- 
thing less than a 640K-byte PC, you may 
well find yourself with too little memory 
to run a large application in the fore- 
ground. BackComm can be unloaded 
from memory; SideTalk doesn't have this 
capability. 

BackComm does not offer a batch pro- 
tocol, such as Modem? ог Ymodem. This 
means that if you're sending multiple 
files to another computer, you must keep 
switching from your foreground task to 
the background each time you want to 
send another file. SideTalk implements 
the Ymodem batch-transfer protocol, 
which allows you to queue a large number 
of files for continuous unattended 
transfer. 


On the other hand, BackComm offers 
the X.PC protocol, which considerably 
increases transmission efficiency over 
packet-switched networks. For instance, 
transmitting a file over the PCPursuit 
packet-switched network using Side- 
Talk's implementation of Ymodem took 4 
minutes and 10 seconds. Transmitting the 
same file using BackComm's Х.РС pro- 
tocol took only 3 minutes and 20 seconds. 
The only problem with X.PC is that rela- 
tively few host systems offer it. Both pro- 
grams, however, offer the Xmodem pro- 
tocol with checksum or CRC error 
correction. 


Performance 

Both programs proved to be remarkably 
stable on all four microprocessors and 
against a wide variety of foreground 
tasks. Programs such as WordStar 3.31, 
XyWrite 3.12, WordPerfect 4.2, dBASE 
III Plus 1.1, Lotus 1-2-3 1.2A, Super- 
Calc 3.1, and even memory-resident pro- 
grams, such as SideKick 1.56A and In- 
stant Recall 1.64R, ran almost 
flawlessly. Some cut-and-paste opera- 
tions with SideKick failed if I loaded the 
program prior to loading SideTalk and 
BackComm. The SideTalk user’s manual 
specifies that SideKick should be loaded 
prior to SideTalk. However, when I tried 
loading the programs in this sequence, I 
still had the problem. [Editor's note: Lat- 
tice technical support tried loading and 
running these programs in both se- 
quences for us. Each time they ran Side- 
Kick 1.11C, it caused SideTalk to crash. | 

As I expected, BackComm’s and Side- 
Talk's foreground computation slowed 
considerably during multitasking, since 
the process was given, at most, only half 
the microprocessor's attention. Like- 
wise, both programs' background data 
transfers were slower during multi- 
tasking. 

I ran all the foreground and back- 
ground tests on a Zenith Z-150 and an 8- 
MHz Amstrad PC1512. I modified the 
CONFIG.SYS file to increase the num- 
ber of buffers to 15 and the number of 
files to 20. Some of the tests I ran were 
intentional worst-case scenarios; for in- 
stance, I ran a compiled QuickBASIC 
Sieve of Eratosthenes test in the fore- 
ground while transferring binary data in 
the background. Other foreground appli- 
cations that I used included a second 
communications program that was ad- 
dressing a different COM port and a sort 
of 560 records with dBASE III Plus. In all 
cases, the background data transfer must 
be started before the foreground applica- 
tion, or the foreground program will sus- 
pend execution when data transfer starts. 

Both programs crashed when I booted 
a second communications program in the 


BACKCOMM AND SIDETALK 
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foreground (for example, I tried this with 
MEX-PC and ProComm), even though 
they were assigned to different COM 
ports. [Editor's note: According to La- 
Salle Micro, two communications pro- 
grams will not work without some alter- 
ation because they share the assigned IBM 
PC communications interrupt vector. Run- 
ning BackComm's BCDOSPTR. COM pro- 
gram reassigns an unused interrupt vec- 
tor to BackComm and avoids the crash 
condition. This procedure could possibl y 
be used to solve other conflicts caused by 
programs that share unassigned interrupt 
vectors.) All other non-memory-resident 
foreground programs that I tested per- 
formed well with background data trans- 
fers. BackComm and SideTalk were 
slightly less stable with memory-resident 
programs. While either SideTalk or 
BackComm was transferring data in the 
background, an attempt to do a cut-and- 
paste operation from SideKick's notepad 
to a word processor text screen resulted in 
a system crash. 

Lattice claims that SideTalk is compat- 
ible with SuperKey. However, I found 
that when switching to background com- 
munications, neither SideTalk nor Back- 
Comm operated properly with SuperKey. 
Since both make extensive use of Alt-key 


combinations, each was unusable whenI 
redefined the Alt keys in the foreground 
using SuperKey. A memory-resident 
DOS shell program, 1 dir, did not work 
with either program, while Instant Re- 
call, a memory-resident text database, 
worked with both. 

SideTalk and BackComm performed 
equally well on all four microprocessors 
regardless of clock speed, although they 
ran faster on the 8086 and the 80286. The 
foreground operation of the Sieve test 
slowed down by 52 percent under Back- 
Comm and by 59 percent under Side- 
Talk. Simultaneously, background com- 
munications slowed by 23 percent under 
BackComm and by 28 percent under 
SideTalk. 

More significant differences emerged 
when I ran a compiled QuickBASIC ver- 
sion of the Sieve test in the foreground 
while BackComm and SideTalk were 
transferring the same 15K-byte file at 
2400 bps using Xmodem with CRC error 
checking. As a stand-alone program, the 
Sieve ran in 27 seconds and slowed to 41 
seconds during the file transfer with 
BackComm. It slowed to 43 seconds dur- 
ing the SideTalk file transfer. Running 
the Sieve in the foreground also slowed 
the background file transfers from 190 


characters per second with no foreground 
activity to 147 cps under BackComm and 
137 cps under SideTalk. 

The SideTalk file transfer incurred 28 
errors with the Sieve running in the fore- 
ground. Although no two errors were 
consecutive and thus never threatened to 
abort the download, the time it took to re- 
send the bad blocks probably accounted 
for SideTalk's extra slowdown. The 
errors occurred consistently over three 
tests of the same file downloaded on a 
clean phone line while the Sieve was run- 
ning in the foreground. 

However, it is important to note that 
the integrity of the received file was not 
impaired and that errors did not occur 
when I ran any other foreground program 
with SideTalk. Also, no measurable 
speed differences between SideTalk and 
BackComm occurred when any other 
program was running in the foreground, 
which suggests that the problems with the 
Sieve were the result of an incompatibil- 
ity between compiled QuickBASIC and 
SideTalk. [Editor's note: Many versions 
of BASIC assign themselves both the 
COM port and the communications inter- 
rupt vector when they are loaded. If your 
version of BASIC has a switch to disable 
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Whole Earth Access 
"The Company that 
Calls You Back" ™ 


Whole Earth Access stores, well known 
throughout California, now sell the finest 
computer products nationwide. We 
provide total customer satisfaction at the 
lowest possible prices. We have 400 
employees, we perform over 10,000 
customer transactions a week, we do 
over $50 million business per year! іп all, 


make floppy drive * AT s yle 85 key keyboard w/LED status indicators * Mono- 
graphics (Hercules compa ible) card w/prin er port * resolution ТТІ amber 
screen monitor 96 assembled and tested * FULL ONE YEAR LIMITED 
WARRANTY * 30 return for refund policy • FCC Class B approved 


we have the ability and commitment to 
take care of our customers. 


FOR MORE INFORMATION AND ORDERS CALL TOLL FREE: 


1-800-323-80 


For CA calls or customer support: 415-653-7758 
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the COM function, you could tr y using it 
when running compiled BASIC pro- 
grams. Microsoft technical support does 
not recommend using QuickBASIC with 
any terminate-and-stay-resident 
program. | 

А database sort with dBASE III in the 


foreground slowed by only 30 to 31 per- . 


cent under either program, and a Lotus 
1-2-3 computation slowed by about 57 
percent. However, the background file 
transfer slowed down by less than 20 per- 
cent. My typing at about 60 words per 
minute in the foreground never slowed 
the file transfer under either program by 
more than 3 percent. These results sug- 
gest that some foreground activities, such 
as word processing and spreadsheets, 
may be more appropriate than others, 
such as compiled BASIC programs, for 
multitasked communications. 


Documentation 

Computer communications can be con- 
fusing for the novice, and both Back- 
Comm and SideTalk lack a fundamental 
introduction in their documentation, 
which would have helped greatly. Both 
manuals contain a number of vague refer- 
ences, such as the definition of Side- 
Talk's SCL program structure (which 
could have been avoided), and neither 
manual explains the use of transfer proto- 
cols in any detail. For example, the Back- 
Comm user's manual says that the pro- 
gram has 10 buffers, of which numbers 2 
through 8 "allow up to seven additional 
calls to occur using the X.PC protocol." 
However, the manual never explains how 
you can use this feature, what other func- 
tions the buffers serve, or even what a 
buffer is, for that matter. 

Both manuals could use a simple, step- 
by-step example of an upload or down- 
load procedure to acquaint the user with 
the notion that you must enter commands 
to both the remote computer and the PC 
before you can send or receive files. 
Through three revisions of the SideTalk 
manual, Lattice has failed to change the 
description of its LOADST.BAT program 
(which doesn't display the queries that 
the manual says it does) or to correct a se- 
rious error in the description of the SA 
command used to send a file with the 
simple ASCII protocol. 


In Retrospect 

BackComm and SideTalk are stable 
background communications programs 
that enable you to run foreground appli- 
cations while simultaneously transferring 
data. Both perform time-sliced multitask- 
ing well on the 8088, 80286, 8086, and 
V-20 microprocessors. With either pro- 
gram, however, you must exercise cau- 
tion in using memory-resident applica- 
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tions, and you should not run compiled 
BASIC programs in the foreground while 
transferring files with SideTalk. 

For the neophyte, BackComm has a 
slight edge in both simplicity of use and 
the power of its phone directory. Its other 
advantages are terminal emulation and its 
use of the X.PC protocol, if the majority 


of your communications are over packet- 
switched networks. On the other hand, its 
inclusion of the Ymodem batch protocol, 
its interactive command option, and its 
powerful script language render SideTalk 
a more versatile option for the sophisti- 
cated user, especially if efficient memory 
usage is a consideration. B 


A CAD 
for All Incomes 


Phillip Robinson 


The hearts and CPUs of many designers 
have been captured by six of today's most 
popular CAD programs for the IBM PC 
and compatibles: At the low end of the 
price range are First CADD 1.0 ($49.95) 
and Generic CADD 2.01 ($99.95) from 
Generic Software and AutoSketch 1.0 
($79.95) from Autodesk; at the high end 
are AutoCAD 2.6 ($2850) from Auto- 
desk, VersaCAD Design 5.2 ($2995) 
from Versacad, and CADKEY 2.11 
($2695) from Micro Control Systems. 

In the IBM PC arena, CAD packages 
are more easily divided along price lines 
than between the two-dimensional and 
three-dimensional capabilities of the 
Macintosh packages. [Editor's note: For 
а look at Macintosh CAD packages, see 
"Drafting, Drawing, and Design" by 
Phillip Robinson in the July BYTE.] 
While less money predictably buys you 
less power, the inexpensive PC CAD 
packages offer a surprising number of 
features for less than $100. The more ex- 
pensive packages combine two-dimen- 
sional and three-dimensional drawing 
with dedicated databases and even pro- 
gramming languages for just under 
$3000. 

I tested all six programs on a PC's 
Limited 28612, ап ITT XTRA PC AT- 
compatible system, and a Compaq Desk- 
pro 386. Each had 640K bytes of RAM 
and a 40-megabyte hard disk, and I used a 
Logitech C7 mouse and tested the pro- 
grams with and without an 80287 copro- 
cessor on each system. However, even at 
12 MHz, the PC AT clones seemed sur- 
prisingly slow next to the Deskpro 386. 


First CADD 1.0 

First CADD 1.0 from Generic Software is 
easy touse and works with either the key- 
board's cursor-control arrows or with a 
digitizer, such as a mouse, for input. The 


main drawing area is accompanied by a 
menu column on the right side of the 
screen, a command and status line at the 
bottom, and a cursor-position counter at 
the top left, showing the x and y coordi- 
nates. To draw, you can either select a 
command from the menu with the cursor 
or type in the command and coordinates 
from the keyboard. Most typed com- 
mands have two-letter abbreviations, 
such as sl for straight line. Other 
basic objects include points, rectangles, 
polygons, three- and four-point arcs, el- 
lipses, and complex curves (or splines). 

Once you draw an object, you can 
break (i.e., insert a gap into), change, 
erase, move, or copy it and change its 
color or type. The Erase Last Line 
command lets you back up one line at a 
time, erasing your most recently drawn 
images. If you want to work with more 
than one object at once, you can draw a 
rectangle and select all objects within it. 
Other commands let you measure the dis- 
tance (Measure Distance), the angle 
(Measure Angle), or the area between 
specified points (Measure Area), but 
they do notenter the measurements as di- 
mensions on the drawing. You can also 
combine objects into “‘components”’ 
(compound objects that can be manipu- 
lated on their own and stored in libraries) 
that you can save and reuse later, store as 
a library, scale, rotate, place, or remove 
as you would a single object. 

First CADD's text commands let you se- 
lect the font (it comes with one), color, 
size, rotation, and placement of characters. 
You can easily create or modify characters 
and save them for your own use. 

The Zoom commands let you change 
the view by zooming out to the limits of 
the drawing or by moving in and out 
while centered on a specified point or a 
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Hercules Runs 


n 1982, Hercules first made it possible for 

1-2-3 to display graphs on an IBM PC's 
monochrome monitor. We improved the 
performance of Lotus software then, and 
we do it now in powerful, new ways. 


Here's How. 


High Resolution 
Graphics: Lotus 
software benefits 
from Hercules' crisp 
120x348 resolu- 
tion—the highest 

| popularly supported 
standard—in mono- 
chrome or full color. 
RamFont: 
Hercules’ exclusive 
new mode improves the text processing 
performance of many Lotus programs by 
letting them display up to 3,072 software 
definable characters instead of the fixed 

206 ASCII character set. 

Mono & Color Compatibility: You get the 
most from your Lotus programs because our 
Graphics Card Plus and new InColor Card 
are completely compatible with each other. 
So you can easily move your software from 
mono to color sys- 
tems and back again, 


1-2-3 displays nearly twice the data 
with no loss in scrolling speed, plus a 


pop-up graph window, using the 
Hercules RamFont mode. 


without worrying 
about video drivers. 4 Са 
And the InColor Graphics i г | 
Card will run the Ix RE ur 
thousands of pro- —Ü— 
grams that run on Berculcá Graphics 
our monochrome Card Plus 
cards. (For monochrome monitors) 
ешо the e modes your 
а software needs most: 
Better Looking * Standard Text— For thousands 
49. of text-based programs 
1 2 3 and * Hercules 720x848 graphics— 
Symphony. highest popularly supported standard 
” Hercules RamFont-—3,072 software 
Lotus 1-2-3 (2.0) ae characters (Caltfor о а 
software programs. or the latest list. 
and Symphony use * $299 suggested U.S. retail price. 
RamFont to nearly 


double data display from 2,000 to about 3,400 
characters by expanding the spreadsheet 
from 80 columns by 25 rows, to 90 columns 
by 38rows—with no loss in scrolling speed. 


Lotus Better. 


The ability to see more data on screen is a 

powerful advantage to spreadsheet users. 
RamFont also allows you to pop-up a 

graph window right on your 1-2-8 spreadsheet. 


RamFont Optimizes Manuscript. 


Only Hercules RamFont lets Lotus 
Manuscript display italics, subscripts, super- 
scripts, other attributes and many equations 
in the text-pro- | 
cessing mode. 
Manuscript also 
uses our high 
resolution 
graphics for its 
"page preview" 
feature. 

And, of 
course, Hercules 
graphics cards 
run all other 
Lotus programs 
such as HAL, Freelance, and Measure. In fact, 
we'll make most popular software programs 
run better or look sharper on your IBM 
PC/XT/AT or compatible. 

So specify a Hercules Graphics Card Plus 
or a Hercules InColor Card for your system 
and maximize the potential of the Lotus fam- 
ily of software. You'll see for yourself that it 
simply runs better. 


Hercules 720x348 graphics are 
the highest popularly supported 
resolution—15% higher than EG A. 


Hercules InColor Card 

(For multi-sync and enhanced 

color "EGA-type" monitors.) 

Runs all Hercules monochrome software in 

2 colors, most popular software in up to 16 

colors selected from a palette of 64. 

• Standard Text—All programs run in 2 
or more colors. 

е Hercules 720x348 graphics in up to 16 
colors—I15% higher resolution than EGA. 

“ Hercules RamFont—3,072 software 
definable characters in 16 colors up to 
12,288 in 2 colors. 

- $499 suggested U.S. retail price. 


For more information call Hercules 
toll-free at 1-800-532-0600 Ext. 304. 
In Canada,1-800-323-0601 Ext. 304. 


Hercules 


We run your software better. 


Hercules Computer Technology, 2550 Ninth Street, Berkeley, California 94710; Tech support:(4 15) 540-0749; Sales: (415) 540-0212. Hercules, RamF ont and InColor are trademarks of 
Hercules Computer Technology. Other products are trademarks of their respective holders. © 1987 Hercules Computer Technology. 
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FirstCADD offers 

10 drawing layers, 
two layer commands, 
and four utilities. 
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window, and you can revert to the previ- 
ous viewpoint. You can specify the zoom 
value as a number (e.g., 0.5 to zoom in, 
3.0to zoom out). Panlets you move with- 
in the two dimensions of the drawing. Re- 
draw lets you clear up small mistakes that 
may creep into the visual display after a 
series of complex commands, such as the 
distortions that can occur when you edit 
intersecting objects. 

FirstCADD offers 10 drawing layers 
and two layer commands, Set Current 
Layer for selecting the current layer (the 
one you're drawing on) and Display 
Layers for choosing the layers that you 
want displayed. The built-in utilities, 
Load Drawing, Save Drawing, Erase 
Drawing, and Plot Drawing, are self-ex- 
planatory. You can save in either Generic 
Software’s or the ASCII file format. 


Generic CADD 2.01 

Generic Software’s Generic CADD 2.01 
shares FirstCADD’s user interface, 
drawing objects, zoom commands, and 
object-edit commands, but it also has ad- 
ditional capabilities of its own. The Com- 
ponents menu adds Explode, Image, and 
List options. Explode breaks a compo- 
nent into its original parts, Image moves 
a component into a drawing as separate 
parts (like using Place and Explode si- 
multaneously), and List shows you 
which components are available. 

The Text menu lets you set the Aspect 
(i.e., the ratio of height to width) and 
Slant of the text, delete or replace text 
one character at a time, and choose from 
among its seven fonts. In addition to 
changing, erasing, moving, and copying 
the contents of a window, you can mirror, 
rotate, rescale, and save them and trans- 
form them into a text character. 

Generic CADD also has a Layers 
menu; FirstCADD doesn't. Working 
with upto 256 layers, Generic CADD lets 
you select or display specific layers and 
erase, change, rotate, rescale, load, and 
save either specific layers or entire draw- 
ings. You can also Align a drawing to 
synchronize it to a digitizer. 

Finally, the Utility menu contains ac- 
cess to advanced functions, including 
creating and loading Digitizer menus and 
employing batch files (1.e., ASCII files 
of Generic CADD commands and posi- 
tion specifications that you can call up at 
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any time). You can save your present 
drawing as a batch file, or you can create 
a batch file using a text editor. 

Generic Software offers some add-on 
programs for Generic CADD, such as 
AutoDimension, Drafting Enhance- 
ments-1 (which adds features such as ex- 
tended snaps, trimes, and chamfers), 
Drafting Enhancements-2 (which adds 
solid fill and cross-hatching), Auto-Con- 
vert (for converting to DXF format, a 
special file format used by AutoCAD), 
Generic IGES (Initial Graphics Exchange 
Standard) for converting to IGES format, 
and Symbols Library (a library of pre- 
drawn parts). These programs fill Gener- 
ic CADD out into a more complete CAD 
contender. However, while it makes an 
earnest run at high-end programs, such 
as AutoCAD and VersaCAD Design, it 
neither has, nor claims to have, their pan- 
oply of features or depth of control. 

Features that are lacking from First- 
CADD and Generic CADD include auto- 
dimensioning (I didn't test Generic 
CADD's AutoDimension add-on), a pro- 
gramming language other than the primi- 
tive batch-files feature (a standard feature 
on the high-end products), and an at- 
tached database for tasks such as materi- 
als billing (like VersaCAD Design has). 
They also have no built-in facility for 
transferring information back and forth to 
a mainframe or even a DXF or IGES 
translation facility to allow them to work 
with AutoCAD files. [Editor's note: Ge- 
neric Software has released Generic 
CADD 3.0 ($99. 95) since this review was 
written. It includes DXF and IGES capa- 
bilities, named views, autodimensioning, 
solid fill, cross-hatching, and faster 
execution. | 


AutoSketch 1.0 

AutoSketch 1.0, Autodesk’s low-end 
CAD package, competes head-to-head 
with FirstCADD and Generic CADD. 
AutoSketch is compatible with Auto- 
CAD, so you can move files back and 
forth between the two programs (you can 
save AutoSketch files in their own format 
or as DXF files), but their interfaces are 
completely different. In fact, the Auto- 
CAD interface more closely resembles 
Generic Software’s than it does Auto- 
Sketch’s. 

AutoSketch is easy to use—even easier 
than FirstCADD. Its configuration pro- 
gram is short and includes PostScript 
printers, and its short manual is lucid and 
aimed directly at novices. A quick-refer- 
ence card shows and explains the options 
within the pull-down menus. The pack- 
age even includes a dozen sample draw- 
ings on disk. 

With its pull-down menus, AutoSketch 
works and feels like MacDraw rather than 


resembling the other products I reviewed. 
You can move the cursor with either the 
cursor-control arrows or a mouse, and 
the prompt line appears at the bottom of 
the screen. You can initiate some menu 
operations with key combinations for fast 
entry; for instance, you can begin to draw 
a circle by pressing Alt-F4. 

The basic objects in AutoSketch are the 
arc, box, circle, curve (spline), line, 
point, and polygon. You can use "parts" 
(1.е., the components of First CADD and 
Generic CADD) as objects. You can 
enter text, though you may want to first 
set its height, baseline angle, obliquing 
angle, and width factor in the Settings 
menu. The Settings menu also lets you 
specify color (any of eight), Grid (spac- 
ing and on/off) Snap (spacing and on/ 
off), Layer (any of 10), Attach (the same 
as tolerance in Generic CADD), 
Limits (drawing boundaries), and line 
type (any of 10, including dashes, dots, 
center, and so on). 

Once objects are on the screen, you can 
select them with the cursor or by drawing 
a window around them. Then you can 
Erase, Group, Ungroup, Move, Copy, 
Stretch, Rotate, Scale, Mirror, or 
Break them. You can also change their 
properties, such as line type and color. 
The Undo and Redo commands let you 
rest easy about mistakes. Undo will back 
up through an entire series of operations, 
as far back as the beginning of your draw- 
ing session. Redo undoes an Undo; that is, 
you can select it several times in succes- 
sion to step back through the most recent 
series of Undo requests. 

The Zoom commands can show the full 
drawing, enlarge a specified area, Pan 
(i.e., shift the center of the drawing in 
two dimensions), zoom a numerically 
specified amount, and jump to the last 
view (the view previous to any zoom 
command). You can select the amount of 
zoom and clean up a drawing with an im- 
mediate Redraw. The Ortho command 
draws horizontal and vertical lines (Ge- 
neric CADD has one also). The Measure 
menu contains options for measuring dis- 
tance, angle, area, point position, and 
bearing and lets you list the properties of 
any object. AutoSketch has semiautomat- 
ic dimensioning: It can insert dimension 
lines that will automatically change if the 
drawing is later stretched. 


AutoCAD 2.6 

Version 2.6 of Autodesk's AutoCAD, the 
industry standard for PC CAD, is the 
first of the three high-end programs I re- 
viewed. It is impossible to list all the op- 
tions, features, subtleties, and variations 
of AutoCAD, VersaCAD Design, or 
CADKEY in a short review. Ranging 
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SIX CAD PROGRAMS 
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VersaCAD Design 

has more three- 
dimensional modeling 
capabilities than any 
of the other packages. 


from $2795 to $2995, they cost over 20 
times more than their low-end cousins 
($49.95 to $99.95). However, they offer 
advanced features, such as programming 
languages and integrated databases, on 
which I'll focus in this review. 

AutoCAD 2.6 performs both two-di- 
mensional and three-dimensional draft- 
ing. (Versions also exist for such power- 
ful machines as the Sun workstations.) 
Since large drawings are paged to disk, 
you will want as much RAM as possible 
installed in your system. AutoCAD offers 
you the option of working in dual-screen 
mode (i.e., graphics on one display and 
text information, such as command 
prompts and menus, on the other). 

AutoCAD’s drawing interface resem- 
bles Generic CADD’s, with a column 
menu on the right side of the screen, a 
drawing area in the center, and a com- 
mand- and status-line region at the bot- 
tom. You can step through the layers of 
menus using the mouse or cursor-control 
arrows, Or you can type in commands and 
specifications on the keyboard. 

AutoLISP, an implementation of 
LISP, lets you customize AutoCAD, but 
you don’t have to be a programmer to ap- 
preciate it. A number of companies are 
now producing AutoLISP programs and 
menus that you can use with AutoCAD 
just by installing AutoLISP on your sys- 
tem. If you are a programmer, you can 
add functions, filters, features, and appli- 
cation-specific templates to AutoCAD 
via AutoLISP. Autodesk calls this an 
"open-architecture" system that lets you 
build the CAD you need. 

Nearly all of AutoCAD's object com- 
mands have more subtle possibilities than 
Generic CADD's. For example, you can 
inscribe or circumscribe polygons 
around a selected circle. Where Generic 
CADD has only lines, AutoCAD also has 
Traces (solid lines of a specified width) 
and Polylines (connected sequences of 
line and arc segments treated as a single 
entity). The program also enables you to 
draw filled solids, tori (doughnut 
shapes), and isometric circles. 

You can use text in a variety of fonts, 
and you can stretch, compress, oblique, 
center, mirror, rotate, or justify text or 
draw it into a vertical column. Four fonts 
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come with the program, but you can add 
more by creating your own. 

The program enables you to erase and 
then retrieve objects with the Oops com- 
mand. In addition, objects can be moved, 
copied, filleted (surfaces brought togeth- 
er in a concave junction), chamfered 
(grooved or beveled), rotated, scaled, 
trimmed and extended (to the dimensions 
of other objects), broken, or mirrored. 
You can change an object's properties, 
including line type, color, three-dimen- 
sional elevation, layer, and thickness, and 
you can divide an object into equal sec- 
tions or explode it into component parts. 
Ап Undo command exceeds the capabili- 
ties of Oops and lets you step back by sev- 
eral operations. 

AutoCAD's zoom and display-control 
commands resemble Generic CADD's. 
In addition, for three-dimensional draw- 
ing, AutoCAD lets you select your view- 
point in three dimensions so you can see 
drawn objects from any angle. AutoCAD 
does not yet have a full three-dimensional 
capability. It does, however, allow you to 
use z coordinate values to create lines and 
planes (displayed as wire frames, not 
filled areas) in three-dimensional space. 
When you register your version 2.6 of 
AutoCAD, you receive a bonus disk con- 
taining AutoLISP functions for drawing 
cones, domes, spheres, and other three- 
dimensional objects. 

AutoCAD has special grids for isomet- 
ric drawing and a whole series of object- 
snap modes for selecting the style of grid 
work, including Nearest, Endpoint, 
Quadrant, and Tangent. AutoCAD's 
"blocks" resemble Generic CADD's 
components and AutoSketch's parts; they 
are merely different terms for compound 
objects. AutoCAD offers a form of semi- 
automatic dimensioning for diameters, 
radii, lengths, centers, leaders, limits, 
and tolerances. It also has cross-hatching 
and pattern-filling. 

The program incorporates a set of 
commands for calibrating a drawing tab- 
let and a Sketch mode for freehand draw- 
ing. You can use command scripts, which 
are prewritten command sequences, to 
set up AutoCAD, and a pair of commands 
to grab and display snapshots: or 
slides: of the screen's contents. Auto- 
CAD also has a timer to show you when a 
drawing was created and how much time 
you've spent editing it. You can save 
AutoCAD drawings as DXF files, DXB 
(binary drawing interchange) files, or 
IGES files. 


VersaCAD Design 5.2 

VersaCAD Design 5.2 from Versacad can 
perform both two-dimensional and three- 
dimensional drafting and requires nearly 
6 megabytes of hard disk space. The two- 


dimensional module alone takes 2.5 
megabytes, the three-dimensional mod- 
ule uses up another 1.5 megabytes, and 
the Bill of Materials database requires an 
additional half megabyte. Two unusual 
aspects of VersaCAD Design are its auto- 
matic Bill of Materials report generator 
and its built-in links to mainframe CAD 
systems. 

The Bill of Materials generator pro- 
vides sorted lists of parts, code numbers, 
descriptions, sizes, costs, labor units, 
and labor rates. You create the main 
tables of parts, and VersaCAD Design 
keeps track of them as the drawing 
changes, deriving calculated tables of 
costs, wage and labor usage, and so on. 
For interprogram communication, Versa- 
CAD Design can translate between its 
own files and both IGES and DXF files. 
It can also work with text files. 

VersaCAD Design resembles Auto- 
CAD in many ways, including its user in- 
terface. VersaCAD Design has all the sta- 
ples for two-dimensional drawing: 
menus, objects, layers, symbol libraries, 
windows, snapping, coordinate display, 
and so on. It can handle text, comes with 
six fonts (and you can create your own), 
and lets you Move, Copy, Rotate, Scale, 
Delete, Undelete, or Explode an ob- 
ject. You can also Group objects and per- 
form most of the same operations on the 
group. VersaCAD Design has zooming 
and panning capabilities, as well as auto- 
dimensioning and cross-hatching. You 
can set object properties, including 1ine- 
style, linedensity, and linewidth, 
in more detail than inany ofthe other five 
packages, and you can specify units (met- 
ric or English, as well as the scale to be 
shown on the screen) and text formats. А 
series of commands on the Construct 
menu lets you draw new lines perpendic- 
ular to (Normal), parallel to (Parallel), 
or tangent to (Tangent) previous lines. 

VersaCAD Design has more three-di- 
mensional modeling capabilities than any 
of the other packages, with built-in draw- 
ing primitives, such as spheres, cylin- 
ders, polyhedrons, curves, and cones. 
Youcan manipulate objects in a variety of 
ways and see them in orthographic, wire- 
frame, isometric, or perspective views 
with hidden lines removed. VersaCAD 
Design also lets you build your own 
three-dimensional objects by extrusion, 
sweeps, or by adding a z coordinate to 
two-dimensional objects. For realism, 
the color-shading feature lets you define a 
light source and the desired colors; 
VersaCAD Design then chooses a shad- 
ing algorithm for the configured monitor. 
To output such drawings, VersaCAD De- 
sign supports film-recorder and laser- 
printer output using color shading or 
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Networks Love Hercules. 


Mono to Color Compatibility Make Driver 
Worries a Thing of the Past. 

If you're trying to tie together your IBM 
compatible PCs, you don't need us to tell you 
about the hassles of different kinds of color 
and monochrome monitors and graphic 
cards requiring different video drivers for 
different software spread throughout 

your network. 


А single unified 
driverruns тату 
programs in 
monochrome... 


Hercules сап make your life a bit easier. 
And while we're at it, improve the way your 
software runs. Our suggestion: 

You've probably already standardized on 
Hercules cards for your monochrome PCs. 
We suggest you also standardize on Hercules 
for your enhanced color systems. 


Good-bye Driver Worries. 


Our new InColor Card is fully compati- 
ble with Hercules monochrome cards. This 
means it will run every one of the thousands 
of programs written for those cards intwo 
colors, using the 
standard mono- 
chrome driver 
included with the 
software. 

Andmost popu- 
lar programs ... 
like 1-2-3, Sym- 
phony, Frame- 
Work, AutoCAD, 


Graphics Card 


Hercules Graphics 


Card Plus 
(For monochrome monitors) 


Includes the three modes your 


and many others software needs most: 
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What it all adds up to is this: If you've 
standardized on Hercules, a single driver 


installed with the program at the file server 
will work with both your mono and color 
PCs. And that's one lessthingto worry about. 


We Run Software Better. 


That great compatibility and unified driver 
concept is just one of the ways we improve 
the way software runs, on or off 
a network. 
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Your software also benefits from Hercules’ 
crisp 720x348 resolution—the highest popu- 
larly supported standard in monochrome or 
full color. 

And Hercules exclusive RamFont mode 
improves the performance of spreadsheets 
and word processors (1-2-3, Symphony, 
Framework, Word, Manuscript, and many 
others) by letting them display up to 3,072 
software definable characters instead of the 
fixed 256 ASCII character set. 

So, to get the most from your software and 
your network, specify the Hercules Graphics 
Card Plus, or the Hercules InColor Card 
for your systems. Your network will love 
you for it. 


Hercules InColor Card 

(For multi-sync and enhanced 

color “EGA-type” monitors.) 

Runs all Hercules monochrome software in 

2 colors,most popular software in up to 16 

colors selectedfroma palette of 64. 

* Standard Text —4All programs тип in 2 
or more colors. 

е Hercules 720x348 graphics in up to 16 
colors—15% higher resolution than ЕСА. 

* Hercules RamFont—3,072 software 
de finable characters in 16 colors up to 
12,288 in 2 colors. 

• $499 suggested US. retail price. 


For more information call Hercules 
toll-free at 1-800-532-0600 Ext. 304. 
In Canada,1-800-323-0601 Ext. 304. 


Hercules 


We run your software better. 


Hercules Computer Technology, 2550 Ninth Street, Berkeley, California 94710; Tech support: (415) 540-0749; Sales: (415) 540-0212. Hercules, RamFont and InColor are trademarks 
of Hercules Computer Technology. Other products are trademarks of their respective holders. © 1987 Hercules Computer Technology. 
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FirstCADD 1.0 


Generic CADD 2.01 


AutoSketch 1.0 
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Company 


Format 


Computer 


Language 


Documentation 


Price 


black-and-white halftones. 

А multitude of Versacad and third- 
party VersaCAD Design add-ons exist to 
interface with the fields of architecture, 
mechanical engineering, CAM, and 
others. [Editor's note: Since this review 
was written, Versacad has released its 
add-on, VersaCAD/Mechanical ($495). 
It includes geometric tolerancing, en- 
hanced dimensioning, and mechanical 
construction features.] Some add-ons 
stem from CPL, Versacad's CAD pro- 
gramming language, which lets you per- 
form two-dimensional, three-dimension- 
al, and Bill of Materials operations. CPL 
is an interpreted language of statements, 
functions, and variables that you can use 
for calculations, writing programs, and 
customizing menus. It lets you add com- 
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Generic Software Inc. 

8763 148th Ave. NE 
Redmond, WA 98052 
(800) 228-3601 (for orders) 
(206) 881-0174 

(for tech support) 


One 5%-inch floppy disk; 
not copy-protected 


IBM PC, XT, AT, or 
compatible with atleast 
256K bytes of RAM, MS- 
DOS 2.0 or higher, a 
graphics card, and either 
twofloppy disk drives or one 
floppy disk drive and one 
hard disk drive; 8087 or 
80287 math coprocessor 
recommended 


Pascal, C 


121-page Operator's 
Manual 


$49.95 


Generic Software Inc. 

8763 148th Ave. NE 
Redmond, WA 98052 
(800) 228-3601 (for orders) 
(206) 881-0174 

(for tech support) 


Two 5%-inch floppy disks; 
not copy-protected 


IBM PC, XT, AT, or 
compatible with at least 
384K bytes of RAM, MS- 
DOS 2.0 or higher, a 
graphics card, and either 
twofloppy disk drives or one 
floppy disk drive and one 
hard disk drive; 8087 or 
80287 math coprocessor 
recommended 


Pascal 


201-page Operator's 
Manual 


$99.95 


Autodesk Inc. 

2320 Marinship Way 
Sausalito, СА 94965 
(415) 332-2344 


Two 5Va-inch floppy disks; 
not copy-protected 


IBM PC, XT, AT, or 
compatible with at least 
512K bytes of RAM, MS- 
DOS 2.0 or higher, two 
floppy disk drives, and 

a graphics card (Hercules 
or IBM CGA- or EGA-com- 
patible); hard disk drive 
recommended 


C 


56-page User's Guide: 
quick-reference card 


$79.95; a version that 


mands to the CAD package, customizing 
it to work with your application. You can 
reach it from any point within VersaCAD 
Design for immediate command or 
stored-macro execution. (You can create 
macros with a simple “record and play 
back" scheme.) CPL lets you access pro- 
gram variables, such as object proper- 
ties, handle points, location, and message 
displays, as well as control the parallel 
and serial ports. You can write a CPL 
program using a text editor and then as- 
Sign it to a single key for execution within 
VersaCAD Design. 


CADKEY 2.11 

CADKEY 2.11 by Micro Control Sys- 
tems provides the same level of two- and 
three-dimensional power and features as 


supports the 8087 and 
80287 math coprocessors 
costs $99.95; an upgrade 
from standard AutoSketch 
costs $20. 


AutoCAD and VersaCAD Design, but it 
is more directly tailored to mechanical 
drafting than the other two. It doesn't 
have VersaCAD Design's shading ability 
or AutoCAD’s extensive programming 
language. (Editor's note: CADKEY 3.0 
($3195) has been released since this re- 
view was written. It has a more compre- 
hensive programming language than ver- 
sion 2.11 and adds shading as well. 
Other features include two-dimensional 
ordinate dimensioning, European and 
English drafting standards, fractional di- 
mensioning, a unified database that 
allows transmission of interactively syn- 
thesized solid primitives to an engineer- 
ing analysis and animation utilit y, and an 
on-line calculator supporting trigono- 
metric and algebraic functions.] 


AutoCAD 2.6 


Autodesk Inc. 

2320 Marinship Way 
Sausalito, CA 94965 
(415) 332-2344 


Nine 574-іпећ floppy disks; 
U.S. version not copy-pro- 
tected; international version 
has a hardware lock 


IBM PC, XT, AT, or 
compatible with at least 
640K bytes of RAM, one 
floppy disk drive and one 
hard disk drive, MS-DOS 
2.0 or higher, a graphics 
card, and an 8087 or 
80287 math coprocessor 


C 


426-page Reference 
Manual; 136-page /nstal- 
lation and Performance 
Guide; 10-page Tutorial: 
How to Get Started in Auto- 
CAD Without Reading the 
Manual; 76-page Prograrn- 
mer's Reference to Auto- 
LISP; Introduction to 
AutoCAD audio tape 


$2850 
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VersaCAD Design 5.2 


Versacad Corp. 

7372 Prince Dr. 
Huntington Beach, CA 
92647 

(714) 847-9960 


Five 1.2-megabyte 54-inch 
floppy disks; not copy- 
protected 


IBM XT, AT compatible, 

or 80386 machine with 
640K bytes of RAM, one 
high-density floppy disk 
drive and one hard disk 
drive (with atleast 6 
megabytes of free space), 
MS-DOS 2.1 or higher, a 
graphics card, and an 8087 
or 80287 math coprocessor 


С 


653-page User's Manual 
and Reference Guide; 
292-page CAD Program- 
ming Language Reference 
Guide; VersaCAD audio 
tour tape 


$2995 


CADKEY 2.11 


Micro Control Systems 
CADKEY Division 

27 Hartford Turnpike 
Vernon, CT 06066 
(203)647-0220 


Seven 51/A4-inch floppy 
disks; copy-protected (must 
be used with Software Inter- 
face Module, a special hard- 
ware plug for either a parallel 
port or an expansion slot) 


IBM PC, XT, AT, or 
compatible with at least 
512K bytes of RAM (640K 
bytes recommended), one 
floppy disk drive and one 
hard disk drive, MS-DOS 
20 or higher, and 
supported graphics card; 
8087 or 80287 math co- 
processor recommended 


C 


417-page User Reference 
Manual; 40-page 
Customization Guide; 
80-page Hardware Setup 
Booklet 


$2695 


CADKEY ''s user interface varies from 
AutoCAD's and VersaCAD Design's. 
The menu is still arranged as a column at 
the right side of the drawing area, but it 
has many more levels than the other pack- 
ages. You can select menu items with the 
mouse or with the corresponding func- 
tion key and return to the main menu at 
any time by pressing the Escape key; 
Backup lets you back up by one menu. А1 
the top of the drawing area is a history 
line that lists all the selections you have 
made so far in any particular operation. 
You can perform many common opera- 
tions with such Imnediate Mode com- 
mands as Grid On/Off, Pan, Redraw, set 
the 20/37 switch, change View/World 
coordinates, and others; you simply press 
Alt or Ctrl with the appropriate key. Six 


fonts are available for text. 

The user interface is less intuitive than 
that of AutoCAD or VersaCAD Design, 
but, for some operations, CADKEY of- 
fers more options than they do, and its in- 
terface makes those options easy to iden- 
tify. For instance, although CADKEY 
has basically the same set of primitive 
drawing entities as the other two (plus a 
few more, such as helices and three-di- 
mensional spline curves), it offers some 
unique ways to manipulate them. You can 
select an object singly, in a group, or 
with a window (as inthe other programs), 
but you can also select a Chain (i.e., a 
series of connected lines and arcs for 
which you need only select the start and 
end), and CADKEY will estimate all the 
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SOFTWARE 
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FLEXIBLE FORMAT /SIZE ni |] | 
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COLOR OP T T ONSE 


EASY-FAST—-9$279 
UPC. CAN. CODE 1.1 20FS.MS1. CODE 37 


Uses: 
Epson /IBM/Ohkidata Printers 


| "Labels for shelves, bins, inventory 


e Text readable up to 50 ft. 


• Bar Codes: | 2 of 5, UPC/ EAN 
MIL-STD, AIAG, Code 39 


* Any size label * Flexible format 
а Color options е Reversals е Fast 
e File input» Menu driven е $49-$279 


30 Day Money Back Guarantee! 


WORTHINGTON 


DATA SOLUTIONS 
130 Crespi Court, 
Santa Cruz, Calitornia 95060 


408/458-9938 


| Bar Code Readers 
for PC, XT, AT, PS/2 


RS-232 model 
SAVE-A-SLOT model........... 
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NO-BOX Slot model 
а Rugged Metal Case & Wand 
e Heads 8 different Bar Codes 
* Attaches as 2nd Keyboard 
е No software needed to add bar 
code reading to your system 


30 Day Money Back Guarantee! 


WORTHINGTON 


DATA SOLUTIONS 
130 Crespi Court, 
Santa Cruz, California 95060 


408/458-9938 
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links in between. Other options let you 
draw tangents, perpendiculars, or paral- 
lels to existing entities and trim, chamfer, 
and fillet entities. You canalso save parts 
of a drawing on disk and pull them back 
into other drawings. 

, Zooming, dimensioning, notes, labels, 
title blocks, and cross-hatching are all in- 
cluded, as are drawing layers, scaling, 
grids, and snapping. CADKEY offers a 
wide variety of geometric calculations 
and analysis for determining the perime- 
ter or the area of an entity. In line with its 
mechanical-engineering bent, CADKEY 


SIX CAD PROGRAMS 


can also figure an entity's moment of in- 
ertia if you give it a reference axis. 

The Status Window menu, which is di- 
rectly beneath the main Selection menu's 
Position Menu, is always visible to let you 
control your drawing's view, level, color, 
line type, snap, and dimensions (two or 
three). You can also choose a view nu- 
merically. You can look at your drawing 
in many ways: Eight basic views (Top, 
Front, Back, Bottom, Right, Left, 
Isometric, and Axonometric) are pre- 
defined, and you can define your own 
views and add them to the menu. CAD- 
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our subscribers material about their products. We take great care 
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KEY can quickly switch between two-di- 
mensional and three-dimensional views 
of the same drawing. The program can 
handle I/O with IGES (this requires an 
additional module) and DXF files. 

CADKEY doesn't provide macros, but 
it has a built-in programming language, 
CADL (which stands for CADKEY ad- 
vanced design language). CADL is useful 
for storing and retrieving entity data in 
ASCII files in the CADKEY database. It 
can also perform as a batch-command ex- 
ecutor or as a rough macro facility, per- 
forming a series of CADKEY keystroke 
commands. 


Money Is Power 

While AutoCAD is the standard CAD 
program for the IBM PC and compatibles 
today with the largest installed base and a 
panoply of add-on software developers 
and books to support it, VersaCAD De- 
sign, CADKEY, and other available pro- 
grams are successful direct competitors. 
Most CAD developers offer translations 
to and from AutoCAD’s DXF file format, 
so compatibility is becoming less of a 
problem. However, the differences be- 
tween interfaces and programming lan- 
guages still exist among the programs in 
the $3000 price range. 

At least half a dozen CAD programs 
for the IBM PC and compatibles are 
available for less than $100, including the 
impressive Generic CADD; I've dis- 
cussed three of them here. AutoSketch is 
an inexpensive beginner's CAD program 
from Autodesk, the company that makes 
AutoCAD; it has much of the flavor of 
MacDraw. 

Generic CADD is the star among the 
inexpensive packages and offers a sur- 
prising amount of power for a fraction of 
the price of AutoCAD or VersaCAD De- 
sign. FirstCADD is an even less expen- 
sive (and less powerful) CAD program 
from Generic Software, the makers of 
Generic CADD. If you're starting out on 
a budget, try one of these. If you then 
find you need more power, you should be 
able to take your files and much of your 
training with you to the high-end 
programs. 

If you use CAD professionally or your 
drawings are at all complex or three-di- 
mensional, you'll want a math copro- 
cessor chip. There is probably no other 
application in which the addition of an 
8087 or 80287 chip can save you so much 
time. Ш 


Phillip Robinson is a BYTE contributing 
editor and an editor of The Architect's 
PC and Desktop Engineering News. He 
can be contacted at Desktop Engineering 
News, Р.О. Box 40180, Berkeley, СА 
94704. 


Board-level best. Do you recog- 
nize these boards? Look under 
the hood of your IBM” PC, XT 
or AT” With sales of SixPakPlus? 
Rampage" and Advantage" multi- 
function boards 
exceeding 2 mil- 
lion, you can bet 
most IBM Personal 
Computers are 
enhanced by AST. 
Think ofus every 


your IBM PC. 


Hundreds of solutions to enhance 
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time you need more memory, 
more I/O, graphics or modems 
for your PCs, XTs, ATs, and yes, 
especially the new IBM Personal 
System/2™ AST enhancements 
contribute to a 
more productive 
overall office 
environment. 
First in a series 
of system solu- 
tions. Waste no 


time trying to match compo- 
nents to create a complete sys- 
tem. You can purchase, plug in 
and operate AST's integrated 
workstation solutions in no time. 

All of our products meet our 
strict guidelines for industry com- 
patibility, but advanced architec- 
ture and innovative technology 
transform AST computing solu- 
tions into something more. 

You get more performance 
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Total Solutions 


With so many different standards and daily advancements in the personal 
computer industry, it becomes a superhuman responsibility to stay informed. 
And yet, you must, in order to select the best products for your company 
and your own personal computer. 

What's the solution? Rely on one company — 
AST Research. With a solid track record for A 


Y> 


T 


quality and performance among a full-range 

of computer solutions for the IBM PC, XT, AT 
and Personal System/2, AST has earned a name 
that assures satisfaction. 


You Guessed It! 


RJE Solutions 


the expertise to AST. 
Our terminal emulation prod- 
ucts lead the industry in pro- 
viding unique, cost-saving ways 
for your PCs to be linked with 
minicomputers or 
mainframes. And 
our simple-to- 
install networks 
with advanced 
operating system 
features appeal 


5250 Gateway 


to both first-time and sophisti- 
cated users. 

Bridging the computer 
gap with DEC" and Apple* 
enhancements. AST crosses 
industry bound- 
aries to bring 
Apple and Digital 
Equipment Corpo- 
ration (DEC) users 
the same expe- 
rience and com- 


Connectivity for IBM, Apple and 
DEC computers. 


mitment to quality we give to 
the IBM world. 


In addition to manufacturing 
industry-specific enhancements, 
AST offers products that bridge 
normally incompatible technol- 
ogies—like MS-DOS coprocessor 
boards that allow Macintosh 
userstorun IBM applications soft- 
ware and terminal emulation pack- 
ages allowing IBM PCs to com- 
municate with DEC computers. 


азтазе ева вава 
VR4080200660004.Ban BA 
1900991023207 420800 
"320818901002 ыы 


i ' 
erii pe 
пана Весна ва ай LAE 
ТТТ 
198988849 08 (OC REGN 
ЕДЕТТЕ 


from the AST Pre- 
mium/286" АТ- 
compatible personal 
computer, with its 
10 MHz processing 
speed and true, zero wait-state 
operation. You get more exten- 
sive printer and plotter emula- 
tions and faster, high-quality 


output from the AST TurboLaser." 


And more software and complete 
system compatibility from the 
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Complete system solutions based on 
the AST-Premium/ 286. 
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first desktop 
publishing solu- 
tion for the IBM 
world, the AST 
Premium Publisher" 
Compatible connectivity. 
Buy communications solutions 
today that you can continue to 


expand and use tomorrow. AST's 


complete line of micro-to-mini, 
micro-to-mainframe, gateway 
and local area networking solu- 


Tirol user 


tions provide total compatibility 
with industry standards. Plus, a 
common, user-friendly interface 
throughout AST's communica- 
tions products allows you to mix 
and match AST products in 
order to create a custom solution. 
So, if SN A, BISYNC, 5251, 3270, 
LU6.2PU2.1, Gateways, NetWare" 
Token Ring Network, IEEE 802.3 
and other communications 
specifications worry you, leave 


Showing up in first place, worldwide. It's no 
accident that AST products continue to win over 
the hearts and minds of editors and customers 
alike. AST's track record for quality is hard-earned. 

It begins with 1150 employees throughout the 
world singularly committed to product excellence. 
It continues with state-of-the-art research and 
development, manufacturing and worldwide 
corporate facilities encompassing a quarter of a 
million square feet. And it's carried on by a wide 
network of dealers, OEM partnerships, distributors, 
training personnel and service centers always at 
your service. 

Whether your business requires a single board, 
or complete system, you'll find AST Research is 
the single solution for powerful computing. Call 
us today at (714) 756-4700. Or fill out the coupon 
below and mail it to AST Research, Іпс., 2121 Alton 
Ave., Irvine, CA 92714-4992. 


AST markets products worldwide—in Europe call: 44 1368 4350; in the Far East call: 852 0499 9113; in Canada call: (416) 826-7314. AST, AST loo, Rampage and SixPrkPlus registered and AST Premium! 286, 
Advantage, TurboLaser AST Premium Publisher trademarks AST Research, Inc. DEC trudemark Digital Equipment Corp. Apple registered trademark Apple Computer. ІВМ and AT registered and Personal 
System/2 trademark International Business Maclrines Corp. NetWare tnidemark Norell Inc. Cojryright © 1987 AST Research, Inc. Al! rights reserved. 
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Please send me information on the following: 
[] IBM: 
O Multifunction [] Local Area Networks 
О PC to Mainframe’ О AST Premium/286 
Minicomputer Personal Computer 
Communications О AST Premium Publisher 
[] Graphics [] AST TurboLaser 


О Apple enhancement products 
О DEC enhancement products 
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OCR SCANNING 
Our "SCANNING CONNECTION" 
system can be used to read 
your paper documents into a PC. 
Pictures and graphs can be 
scanned and saved in various 
file formats for use by many 
word processing and desktop 
publishing systems. Text images 
can be converted to character 
text for use with most word 
processing and typesetting 
systems. Images can be sent 
over telephone lines to another 
PC or a facsimile machine. 

We have developed a special 
controller card for high speed 
compression of images and for 
character recognition. Books, 
magazines, newsprint, reports 
and typed documents can be 
read by our OCR software. The 
software can be trained to 
recognize almost any font style. 
System prices including scanner 
and software start at $1795. 
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9-TRACK TAPE 


With our “TAPE CONNECTION” 
system you can read and write 
most 1/2" 9-Track magnetic 
tapes using your PC. Tapes can 
be 800, 1600, or 6250. Our file 
transfer software can process 
ANSI labeled tapes from most 
computer systems including 
DEC, HP, HONEYWELL, and IBM. 
Large files from multivolume 
tapereels сап be transferred to 
a disk at rates up to 5 MB/min. 
Software is provided to use the 
system for backup of the hard 
disk on your РС. 

With more than twenty years 
experience in working with 
tape drive systems, we can 
solve most PC tape conversion 
problems. We can supply more 
than ten different tape drive 
models. System prices including 
tape drive, controller card, and 
software start at 53495. 
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DISKETTE CONVERSION 


We specialize in conversion 
systems and can transport your 
documents or images to almost 
any computer, word processing. 
or typesetting system. With 
our "DISKETTE CONNECTION" 
system you can read and write 
most 8", 5'A", or 32" diskettes 
using your PC. We support 
systems from DEC, CPT, WANG, 
NBI, LANIER, HONEYWELL, and 
XEROX. We support most IBM 
systems including 3741, 5/36, 
PC/36, 4300, and Displaywriter. 
Since 1981 we have developed 
hundreds of software programs 
and designed many specialized 
diskette hardware products. 
With thousands of installations 
worldwide, we are probably the 
world leader in manufacturing 
diskette conversion systems. 
System prices including diskette 
drive, controller card, and 
software start at $1195. 


Inquiry 95 for End-Users. 
Inquiry 96 for DEALERS ONLY. 


1120 Kaibab • Flagstaff, AZ 86001 • 602-779-3341 


SSS OS | — 


Compusol-Europe • 12 Rue Rosenwald • 75015 Paris е Tel 530.07.37 * Telex 205431F 
| 2. е ЕУ. шо з * 


ce Á чш | - 


COMPUTING АТ 


a CHAOS MANOR 


Faster, Bigger, Better 


It has been quite a month: 
equipment of all kinds, plus 
dramatic new developments in 
technology. These are exciting 
times for microcomputer peo- 
ple: OS/2 may not be all you 
thought it would be, but really 
neat 386 systems are already here—with 
better to come. 

We've also got the CD-ROM. I've 
often said this will change the world. I 
guarantee you that CD-ROM medical- 
library systems will change the medical 
world. 


Comparing Apples and Oranges 
Meanwhile, we have a lot of new ma- 
chines and two. new BASIC compilers. 
The obvious way to compare computers 
and programs is with benchmarks; but 
which benchmarks? A few years ago, I 
got unhappy with the conventional Sieve 
of Eratosthenes because it doesn't test 
enough of thethings you want a computer 
to do. After some thought, I came up 
with a program to fill two matrices, 
multiply them together, and sum the re- 
sult. That benchmark was published in 
the October 1982 BYTE, and a number of 
people have used it since. 

I've thought off and on about bench- 
marks since then. Matrix multiplication 
has lots of floating-point arithmetic as 
well as integer counts, loops, and deci- 
sions. What it lacks is I/O, including 
writing to the screen; and while counting 
loops forces a lot of integer-decision 
logic, it doesn't require comparing float- 
ing-point numbers. Still, I figured the 
matrix benchmark program would be a 
good starting point, and once I got that 
done I could add some new features. 

Alas, things were more complicated 
and took more time than I'd expected. ГИ 
have to add those additional features an- 
other time; meanwhile, let's look at the 
compilers I used on the benchmark. 


Turbo BASIC 
My initial reaction to Turbo BASIC was 
extremely favorable, but the real test 


Jerry Pournelle 


Jerry tries out 


386 machines, a CD-ROM, and 


a glorious EGA monitor 


would be to write programs with it. The 
benchmark seemed like a natural. 

My original 1982 benchmark used 
subroutines. Turbo BASIC has a number 
of features reminiscent of Pascal, includ- 
ing procedures, true local variables, and, 
most important, recursion. It improves 
on standard Pascal by providing static 
variables (these are local to a procedure 
but don't go away when you exit the pro- 
cedure), dynamic string sizes, and all the 
panoply of BASIC I/O. Without doubt, 
you can write big programs in Turbo 
BASIC; and for small quick-and-dirty 
programs, the Turbo environment is 
nearly ideal. Also, there are INCLUDE 
features to make it easy to build up a li- 
brary of code modules. 

The Turbo BASIC editor is like the one 
in Turbo Pascal, or for that matter, the 
one in SideKick, and if you don't like the 
command set, you can always change it 
with the built-in setup routine. It takes a 
little time to get used to the way the com- 
piler "zooms" in (to get rid of the com- 
mand menus across the top of the screen), 
and I have yet to find a consistent way to 
make everything vanish except what my 
program is running, but those are minor 
complaints; the Turbo environment 
really is easy to work in. 

There's another plus with Turbo 
BASIC: if you're a BASIC programmer 
and want some day to learn Pascal, you 
can learn all about the Borland environ- 
ment with Turbo BASIC, : making the 
transition to Pascal much easier. The bo- 
nus to that, I'm told by a Turbo C tester, 
is that if you've learned Turbo Pascal and 
want to switch to Turbo C, you're in hog 
heaven. 

My original intent was to make use of 
some of Turbo BASIC’s features; so in- 
stead of merely copying my benchmark 


from October 1982, I rewrote it 
to make use of procedures. 
Alas, I hadn't reckoned on the 
paucity of examples in the 
Turbo BASIC manual; I never 
did get that version to run. It 
would compile, but the proce- 
dures all ran as if they were separate pro- 
grams with no relation to the main body. 

After I gave up, I learned why. In 
Turbo BASIC, variables are not automat- 
ically global the way they are in most 
BASICs. In particular, my matrix arrays 
were treated in the procedures as entirely 
separate entities, even though I thought I 
was passing global arrays as parameters 
in the procedure calls. I'm used to vari- 
ables being global unless declared inside 
a procedure, but in Turbo to make a pro- 
cedure use a global variable, you have to 
explicitly use the SHARED (declaration) 
command within the procedure. None of 
this is clear from the manual, although 
you can, with patience, puzzle it out. 

The reason! gave up on Turbo's proce- 
dures was that in the middle of my strug- 
gle I got a new version of Microsoft 
QuickBASIC. Since my benchmark can 
compare compilers as well as computers, 
it seemed reasonable to write the thing 
using syntax common to many kinds of 
BASIC, rather than using the special fea- 
tures of either Turbo BASIC or Quick- 
BASIC. The result was that I ended up 
copying my original 1982 benchmark 
with almost no changes other than using 
double-precision numbers for the matrix 
elements and using names for the subrou- 
tines (see listing 1). [Editor's note: Jer- 
rys benchmark program, JPBENCH.- 
BAS, is available on disk, in print, and on 
BIX. See the insert card following page 
256 for details. Listings are also avail- 
able on BYTEnet. See page 4. You will 
need a version of BASIC suitable for your 

continued 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
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Listing 1: Jerry's BASIC benchmark program. 


The BENCHMARK PROGRAM 


REM А benchmark program to test machines, compilers, and 
! languages. 


REM %% DECLARATIONS 


DEFINTI-N 

DEFINT E 

DEFDBLA-C 

DEFDBLS 

REM Variable "start$" is a string. 


REM %%% CONSTANTS 


ELEMENTS - 50 
SUM = 0 
BELL$ = CHR$(7) 


REM %%% DIMENSIONS 


DIM A(Elements, Elements) 
DIMB(Elements, Elements) 
DIMC(Elements, Elements) 


REM *** PROGRAM 


CLS 'Clear the screen or it will seroll funny 
Print "This is a program to fill two matrices of"; 

print Elements; 

print " elements, multiply them, and sum the result." 

print 

print "It can бе used as a benchmark program to test"; 

print "languages, compllers, ormachines." 

print 

print "Written by Jerry Pournelle, May 1987." 

print "Not copyrighted." 


input "Start timer. Enter any character to begin. ";start$ 


GOSUB FillA 
Print "A Filled." 


GOSUB Fi11B 

Print "В Filled" 

GOSUBFi11C  ' Needed because some compilers can't cope. 
Print "C Filled" 


GOSUB DoMultiply 
Print "Multiplied" 


GOSUB SumItUp 
Print "Sum = ";Sum 
BEEP (5) 


END 


REM 333000000003 PROCEDURES 3! G0ccxxxx 
F111A: 

FOR i = 1 to Elements 

FOR j = 1 to Elements 

A(1,J) тіз) 
NEXT 
NEXT 

RETURN ' End FillA 


F111B: 
FOR i = 1 to Elements 


continued 
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computer in order to run the program.] 

This compiled fine once I figured out 
that in Turbo BASIC, a “subroutine 
пате” (i.e., label) must be the only thing 
on its line and must be followed by a co- 
lon, but when you invoke the subroutine 
you must not use the colon. This isn’t so 
easy to figure, because the world “label” 
never appears in the Turbo index, and the 
discussions of the SUB and GOSUB com- 
mands give precisely one example, in 
tiny type, with enough remarks to bury 
the label. Eventually, by using the big 
magnifying glass that comes with the 
transistorized Oxford English Dictio- 
nar y, І caught on. After that, things were 
simple. 

Turbo BASIC gives you a number of 
compiler options. One, keyboard break, 
lets you interrupt the program. Others do 
stack and overflow tests. Finally, you can 
compile to require that an 8087 be pre- 
sent in the target machine. I compiled the 
benchmark with all options off, then did a 
separate version with the 8087 option on. 
With that done, I was ready to tackle 
QuickBASIC. 


QuickBASIC 

QuickBASIC started off in CP/M days as 
BASCOM, a compiler for Microsoft In- 
terpretive BASIC. Since then it has 
grown in spurts and starts. By one of 
those odd coincidences that make you be- 
lieve in statistics, QuickBASIC got a 
drastic overhaul after Borland announced 
(but hadn't yet shipped) Turbo BASIC; 
about then, Microsoft added an integral 
editor. It was upgraded again, to version 
3.0, just after Borland began shipping 
Turbo BASIC. 

As with Turbo BASIC, you can still 
create a QuickBASIC program with your 
favorite programming editor (I prefer 
BRIEF for the PC; it's almost as good as 
WordMaster was for CP/M), but you'll 
probably be better off using the built-in 
editor; you'll certainly use it while de- 
bugging. As probably comes as no sur- 
prise, the QuickBASIC editor has simi- 
larities to Microsoft Word апа is 
designed for use with a mouse. I'm not 
always fond of computer rodentia, but I 
find the mouse definitely useful here. It 
doesn't always do what I expect, but 
that's due to my unfamiliarity with it. I 
think the Turbo environment may be mar- 
ginally easier to use than QuickBASIC's, 
buteither is alot more than good enough. 

The QuickBASIC manual is thicker 
than Turbo's. That's in part due to larger 
type. There are also more examples, and 
the index is a little better, although 
“label” isn’tin it either, except as a refer- 
ence to a search command in the editor. 
In general, though, the QuickBASIC 
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helps save time, money and cut frustrations. Compare, evaluate, and find products. 


| RECENT DISCOVERY = 


TP2C - Translate Turbo Pascal 
to formatted K & R C (proposed ANSI 
85 standard). Include files, in-line 
code, nested procedures. 95 + % 
successful conversion. PC $ 219 


Al-Expert System Dev't 


Arity Combination Package PC $ 979 
System - use with C MS $ 229 
SQL Dev't Package MS $ 229 

Auto-Intelligence PGS 739 

Experteach - Powerful, samples PC $ 339 

Exsys PC $ 309 
Runtime System PC $ 469 

Insight 2+ MS $ 379 

Intelligence/Compiler PC $ 739 

T.I.: PC Easy PC $ 435 
Personal Consultant Plus PC $2589 


Personal Consultant Runtime PC $ 85 
Turbo Expert-Startup(400 rules) PC $ 129 
Corporate (4000 rules) PC $ 359 


| Al-Lisp | 


Microsoft MuLisp 85 MS $ 159 
PC Scheme LISP - by ТІ PC $ 85 
Star Sapphire MS $ 459 
TransLISP - learn fast MS $ 89 
TransLISP PLUS 
Optional Unlimited Runtime $ 139 
PLUS for MSDOS $ 179 


Others: IQ LISP ($239), IQC LISP ($269) 


APT - Active Prolog Tutor - build 
applications interactively РС $ 49 
ARITY Prolog - full, 4 Meg 

Interpreter - debug, C, ASM PC $ 229 
COMPILER/Interpreter-EXE РС $ 569 
Standard Prolog MS $ 77 
MacProlog Complete MAC $ 269 
MicroProlog - Prof. Entry Level MS $ 85 
MicroProlog Prof. Comp./Interp. MS $ 439 
MPROLOG P550 PC $ 175 
Prolog-86 - Learn Fast MS $ 89 
Prolog-86 Plus - Develop MS $ 229 
TURBO PROLOG by Borland PC $ 69 


| Basic 


BAS. C - cconomy MS $ 179 
BAS. PAS - ссопоту MS $ 135 
Basic Development System РС $ 105 
Basic Development Tools РС $ 89 
Basic Windows by Syscom РС $ 95 
BetterBASIC PC $ 129 
Exim Toolkit - full PC $ 39 
Finally - by Komputerwerks PC $ 85 
Mach 2 by MicroHelp PCs 55 
QBasc - by Crescent Software MS $ 89 
QuickBASIC РС $ 69 
Quick Pak-by Crescent Softwarc РС $ 65 
Stay-Res ВС $ 75 
Turbo BASIC - by Borland РС $ 69 

FEATURE | 


CxPERT - Expert systems 
shell, translates toC code to 
integrate with your application. 
Certainty factors, explanations, 


inheritance, frames, help MS $269 
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| "Programmers at Work" — FREE 


This fascinating book from Microsoft features inter- 
views, biographies, eode doodles — a detailed look 
at the backgrounds, philosophies, and working 
styles of 19 of today's most influential program- 
mers; Jonathan Sachs, Dan Bricklin, Bill Gates, and 
C. Wayne Ratliff among them. NOW you can get 
"Programmers at Work" as a bonus from The Prog- 
rammer's Shop. Just call our toll-free number and | 
place your order totaling $250 or more and you'll re- 
ceive this incredible book (regularly $14.95) FREE! 
Servicer 


| Our 
• Programmer’s Referral List 
* Compare Products 
* Help find a Publisher 
| * Evaluation Literature FREE 
* BBS-7 PM to7 AM 617-740-2611 


* Dealers Inquire 

* Newsletter 

* Rush Order 

* Over700 products 

» NationalAccountsCenter 


C Language-Compilers 


AZTEC C86 - Commercial PC $499 
C86 PLUS - by CI MS $379 
Datalight C - fast compile, good code, 

4 models, Lattice compatible, Lib 

source. Dev'rs Kit 


Datalight Optimum - C MS $109 

with Light Tools by Blaisc PC $168 
Lattice C - from Lattice MS $269 
Let's C Combo Pack РС $ 99 
Lct's C PC $ 59 
Microsoft C 4.0- Codevicw MS $275 
Rex - C/86 by Systems & 

Software - standalone ROM MS $695 
Turbo C by Borland PC $ 69 
Uniwarc 68000/10/20 Cross 

Compiler MS Call 
C Index by Trio/PLUS MS $319 
BTree by Soft Focus MS $ 69 
CBTREE- Source, noroyalties MS $ 99 
CTree by Faircom- noroyalties MS $315 
rtrcc - report generation PC $239 
dbQUERY- ad hoc, SQL-based MS $129 
dbVISTA - pointers, network. 

Object only - MSC, LAT, C86 $129 

Source - Single uscr MS $389 
dBx - translator to library MS $299 


C-Screens, Windows, Graphics 


C-Scape - capture Dan Bricklin PC $179 
Curses by Aspen Scientific PC $109 
dBASE Graphics for C PC $ 69 
ESSENTIAL GRAPHICS - fast PC $185 


GraphiC - new color version PC $285 
Greenleaf Data Windows PC $159 
w/source PC $289 


LightWINDOWS/C-for Datalight C PC $ 79 
Vitamin C - screen I/O PC $159 
Windows for C - fast PC $189 
Windows for Data - validation PC $319 
View Manager - by Blaise PC $179 
ZView - screen generator MS $169 


| Atari ST & Amiga 


We carry full lines of Manx & Lattice. 


Call for a catalog, literature and solid value 


000-421-9006 
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Your complete source for software, services and answers 


5- B Pond Park Road, Hingham, MA 02043 
Mass: 800-442-8070 or 617-740-2510 6/87 
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C Worthy Interface Library - Complete, 
tested human interface for MS C, Lattice 
or Turbo C. Full screens, Windows, DOS, 
Error handling, Menus, Messages. 

Source separate, no royalties. PC $249 


dBASELanguage | 


Clipper compiler PC Call 
dBASE Il MS $329 
dBasc ПІ Plus PC $429 
dBASE Ill LANPack PC $649 


DBXL Interpreter by Word Tech PC $139 
FoxBASE+ - single user MS $349 
Quick Silver by Word Tech PC $439 


dBASE Support 


dBase Tools for C PC $ 65 
dBricf with Bricf PC Call 
DBC ISAM by Lattice MS Call 
dFlow - flowchart, xref MS Call 
Documcntor - dFlow superset MS Call 


Genifer by Bytcl-code generator MS $299 
QuickCode ПІ Plus 

Tom Rettig's Library 
Ul Programmer - user interfaces РС $249 


Fortran & Supporting 


50:More FORTRAN PC $ 95 
ACS Time Series MS $399 
Forlib+ by Alpha MS $ 59 
VO Pro - screen development PC $129 
MS Fortran - 4.0, full "77 MS $279 
No Limit - Fortran Scientific PC $109 
PC-Fortran Tools - xref, pprint PC $165 
RM/Fortran MS Call 


Scientific Subroutines - Matrix MS $129 


| Other Products 


386 Assembler/Linker PC $389 
ASMLIB - 170+ routines PC $125 
asmTREE - B + treefile mgmt. РС $339 
Back-It - flexible, fast PC $ 89 
Dan Bricklin's Demo Program РС $ 59 
Disk Technician - smart disk 

upkcep PC $ 89 
Help/Control - on line help PC $ 99 


Interactive Easyflow-HavenTree PC $125 


Link & Locate - Intel tools MS 5329 
Microsoft Windows PC $ 69 
MKS Toolkit - Unix, vi. awk РС $ 99 
Norton Commander PC $ 55 
Numerical Analyst by Magus РС $269 
PLink - 86 PLUS - overlays | М5 $299 
Polymake by Polytron MS $109 
PolyShell by Polytron MS $109 
PolyXREF by Polytron PC $ 99 
PMaker - by Phoenix PC $ 79 
Sapiens V8 - 8M virtual mgr. РС $269 
Source Print - by Aldebaran PC $ 60 
Taskview - ten tasks PC $ 55 
Tree Diagrammer PC $ 45 
Visible Computer; 8088 PC $ 65 
Xtree - classic graphic tree PC $ 45 


| FEATURE 


Periscope III - debugger with 64K 
protected RAM and breakout switch; 
breakpoints for hardwarc, memory, 
port, data. Real-time trace buffer, 
pass counter. PC $829 

Note: All prices subject to change without notice. Mention thisad. Some prices 


are specials. Ask about COD and POs. Formats: 3” laptop now available, plus 
200others. UPS surface shipping add $3/item. 
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FOR j = 1 to Elements 
В(1,Ј) = (1*J)/]J 
NEXT 
NEXT 
RETURN  'End FlllB 
Е111С: 
FOR i = i = 1 to Elements 
FOR j = 1 to Elements 
C(1,J) -0 
МЕХТ 
МЕХТ 
RETURN ' End F111C 


DoMultiply: 
FOR i = 1 to Elements 
FOR J = 1 to Elements 
FOR k = 1 to Elements 


NEXT 
NEXT 
NEXT 
RETURN ' End DoMultiply 
SumItUp: 
FOR i = 1 to Elements 
FOR j = 1 to Elements 
SUM = SUM + C(i, Jj) 
NEXT 
NEXT 


RETURN ' EndSumItUp 


C(1,J) = CLE T) * A(1,k) x B(k,j) 


Print "ESAD!" ' Shouldn't be able to get here. 
END 


manual is clearer than Turbo's. On the 
other hand, Turbo BASIC comes with 
more example source code on disk. 

When I wrote my accounting program 
in 1979, I did most of it in compiled 
CBASIC because it was so much faster 
than Microsoft Interpretive BASIC. Later 
I was in a hurry to add some complex file- 
handling programs to the package, and 
CBASIC was just too slow an environ- 
ment to work in; so I wrote and debugged 
them in regular BASIC and compiled 
them with BASCOM. I haven't used 
QuickBASIC much since. 

Compiled BASIC always was a bit dif- 
ferent from interpreted. Compiled 
CBASIC had a number of control struc- 
tures; getting them all into their compiler 
took Microsoft a long time. Eventually 
they did. 

You can write quite complex stuff with 
QuickBASIC. Bruce Tonkin, of TNT 
Software, wrote his word processor My- 
Word! in QuickBASIC. My Word! is fast, 
easy to use, and, with its tons of features, 
has as much bang for the buck as any 
word processor I know. Tonkin also 
wrote a pretty good low-cost database. 

My editor/publisher Jim Baen devel- 
oped a thing called QuickSCREEN that 
tacks onto QuickBASIC programs and 
makes screen management a snap. There 
are other third-party enhancements, 
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while over the years Microsoft has added 
enough features to make QuickBASIC 
quite a different (and much better) lan- 
guage from the old BASCOM. 

With version 3.0 they went even fur- 
ther, adding the splendid Microsoft de- 
bugger, the one that made Microsoft C 
the king of the C compilers. They 
changed the variable handling to support 
IEEE math format for floating-point 
numbers. This wasn't easy, because 
there's a lot of old Microsoft code in the 
old Microsoft binary format out there. 

They finally solved the problem by re- 
leasing two completely different com- 
pilers and library sets. The compiler 
named QB uses the old BASICA-compat- 
ible Microsoft binary format floating- 
point numbers; QB87 is in IEEE format 
and supports the 8087 and 80287 math 
chips. This makes a dramatic difference 
in computation speed. If you have a math 
chip and your code supports that, compil- 
ing with the IEEE format speeds you up a 
lot; if you run an IEEE-format program 
on a machine without a math chip, how- 
ever, it will run even slower than if you 
used the binary compiler. 

Also, QB87 will not run on a machine 
that does not have an 8087. That 1s, the 
code that QB87 generates will run, but 
you cannot compile code in QB87 on a 
machine that doesn't have the 8087 or 


80287 chip. Turbo BASIC doesn't do that 
to you. 

Other new features in QuickBASIC 3.0 
include DO (WHILE and UNTII) loops, 
SELECT CASE, and constants. The easy 
way to sum it up is that if you liked Quick- 
BASIC 2.0, you'll love 3.0. 

Up to now, QuickBASIC had no real 
rivals; now, however, there's Turbo 
BASIC, with recursion and other features 
that QuickBASIC lacks. 

They're both pretty good; more com- 
parisons next month. 


Benchmark Variations 

Getting my benchmark program into 
QuickBASIC was a snap: I merely copied 
the source code from the Turbo BASIC 
subdirectory, renamed it, and compiled 
it. The first time I did that I was dropped 
into the editor: in Turbo BASIC, you use 
the syntax BEEP (5) to issue five beeps 
when the program is done; QuickBASIC 
makes you issue five different BEEP state- 
ments. Once I fixed that, the program 
compiled fine. 

Turbo BASIC produces stand-alone 
code; each program is automatically 
linked as youcompile, so that the result is 
an executable (. EXE) file that runs by it- 
self. You can compile so as to force the 
target machine to have an 8087, 80287, 
or 80387 math chip. If you do, you'd bet- 
ter have one: a bug that Borland says 
they'll fix in the next release locks up the 
machine if you try running an 8087- 
compiled program on a machine with no 
math chip. I did two separate Turbo 
BASIC compilations, each of them with 
debug and all other options turned off. 
TBEN runs without a math chip, and 
TBENS7 requires a math chip. 

QuickBASIC has a bunch of options. 
Besides debug and error handling, you 
can compile for best program speed or 
minimum program size; and you can 
compile to use IEEE floating-point for- 
mat, and thus support the 8087 and 
80287 math chips, or Microsoft binary 
format. After some thought I did them 
all, with all debug and error handling 
turned off: QBEN is in binary format, 
optimized for speed; QBENSL is in 
binary format, optimized for code size; 
QBENS7 is in IEEE format, optimized 
for speed; and QBENSL87 is in IEEE 
format, optimized for code size. 

Unlike Turbo BASIC, QuickBASIC 
3.0 offers another option: you can pro- 
duce stand-alone code, as Turbo does; or 
you can compile to make use of the run- 
time programs BRUN30 and BRUN3087 
(for systems with and without a math co- 
processor, respectively) supplied with 
QuickBA SIC. If you do that, you save the 
time it takes to link the programs; and 
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Offers a 31 Day Money Back Guarantee on any product in this ad. Call Today. 


NEW! From Sterling Castle... 


BASIC Development Tools” 


Powerful “Automatic Programming" Tools 
That Save You Hours of Valuable Time. 


The novice or power programmer, can easily add these коиш features. 
m Screen Builder 

m B+ Tree 

в EZ Screen Pop-up Windows 

u Help Message System 


РИЙ PROGRAMMABLE 
EDITOR 


FREE fully functional DEMO disk! 


Stunning speed. Unmatched performance. Total flexibility. 
Simple and intuitive operation. The newest VEDIT PLUS 
defies comparison. 


Other editors just don'tofferthis wide arangeof features: 


• 'Offthe cuff macros * Execute DOS commands 
Built-in macros “ Configurable keyboardlayout 
Keystroke macros * 'Cut and paste' buffers 
Multiple file editing * Undo line changes 
Windows e Paragraphjustification 
Macro execution window • On-line calculator 

* Trace & Breakpoint macros 


VEDIT PLUS performed 10 times faster than its nearest 
competitor in a pattern matching search test and replaced 
patterns even faster. 

Go ahead. Call for your free, fully functional demo today. 
You'll see why VEDIT PLUS has been the #1 choice of pro- 
grammers, writers, and engineers since 1980. 


Available for IBM PC's, MS-DOS, and CP/M. 


ist: $185 2 
бш ты: CompuView 


1955 Pauline Blvd.. Ann Arbor. MI 48103 (313) 996-1299, TELEX 701821 


BASIC Development Tools™ (8 ТТМ) is 
compatible with the newest. fastest compilers, 
including Microsoft QuickBASIC™ and Borland 
Turbo Basic.™ In ВОТ you have four powerful 
aids that can be used separately or together. 

Screen Builder System translates the painted 
screen image into BASIC code which then can be merged in your program. 

B« Tree Data Manager is a very fast data file index system providing both 
direct and sequential access to data. Complete source provided. 

EZ Screen Pop-up Window Manager. written in assenibler. easily inserts 
menus, windows. notepads. Saves a portion of the screen to/from a buffer. 

Help Message System allows the creation of context sensitive help messages in 
your application program. 

With BDT you have four of the most popular programming aids for $89 
Includes two diskettes and 220 page manual. 


60 DAY FREE TRIAL. STERLING CASTLE aig т 
ORDER TODAY! (800) 722-7853 Sterling Castle, 702 Washingtan St, Sume 174, 
(213) 306-3020 in California Marina del Rey, CA 90282 


The Most Powerful & 
Flexible Source Code Revision 
& Version Control System 


The POLYTRON Version Control System (PVCS) allows programmers, 
project managers, librarians and system administrators to effectively 
control the proliferation of revisions and versions of source code in 
software systems and products. PVCS is a superb tool for programmers 
and programming teams. (A special LAN version is also available.) If 
you allow simultaneous changes to a module PVCS can merge the changes 
into a single new revision. If the changes conflict, the user is notified. 
Powerful capabilities include: Stores and retrieves multiple revisions of 
text; Maintains a complete history of revisions to act as an "'audit trail" 
to monitor the evolution of a software system; Maintains separate lines 
of development or "branching"; Provides for levels of security to assure 
system integrity; Uses an intelligent "difference detection” to minimize 
the amount of disk space required to store a new version. Requires DOS 


20 or higher. Compatible with the IBM PC, XT, AT and other 
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FREE*: Probe the Minds of 19 
World-Class Programmers! 


Programmers at Work is a fascinating collection of interviews with industry 
leaders like Jon Sachs, Wayne Ratliff, Dan Bricklin, and Bill Gates. "Prefaced 
by a short biography and including program doodles and samples of source code, 
each interview examines the forces, the events, and the personality traits that have 
influenced the programmers’ work.” 


FREE* or Only $14.95! — from the jacket 


* Order any product on this page OR 
$250 of any software and get 
Programmers at Work FREE! 
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The Kaypro 386 is built 
as you'd expect a Kaypro 
to be built. Whereas the 
Zenith Z-248 reminds 
you of an Alfa Homeo, the 
Kaypro is a Mack truck. 


your actual program is quite small. (On 
the other hand, you have to have the spec- 
ified BRUN program on your disk.) 

I compiled all the above programs to 
work with BRUN and also made stand- 
alone programs that were optimized for 
code size in binary format (QBENB) and 
IEEE format (QBENB87). I suppose I 
could have done the smaller "slow" ver- 
sions of those, too, but I figured enough 
was enough. Surely I had enough pro- 
grams to do benchmark tests. 


Getting Started 

I’ve presented these benchmark results in 
table 1, but some of the tests are worth 
individual discussion. 

I developed and compiled the bench- 
marks on Zelda, the Zenith Z-248 AT 
compatible. When I began these tests, 
there was no math chip in the Z-248. 
About halfway through, Intel sent me a 
10-megahertz 80287 math coprocessor, 
which I immediately put in the Z-248. If 
that hadn’t happened, I probably 
wouldn’t have discovered something 
about Turbo BASIC, namely, that even if 
you compile for “no 8087,” it will make 
use of the math chip if it finds one. Thus, 


the two lines on the chart for Zelda the Z- 
248, with and without math chips (see 
table 1). 

Other machines tried were the Compu- 
Add Standard 286-II AT clone (see last 
month’s column) with Cheetah 386 card; 
Lucy Van Pelt, the original IBM PC; 
Zebediah, the Zenith Z-181 portable; At- 
tila the Honey, the AT&T 6300 Plus; and 
Fast Kat, the Kaypro 386. You haven’t 
met Fast Kat yet. 


A First Look at Fast Kat 

You'll recall that Big Kat, the Kaypro 
286i that was the main machine here for 
well over a year, went off to college with 
my number two son. Big Kat is home for 
summer vacation now, still running, and 
is the main downstairs machine for the 
boys, visiting assistants, and others who 
need a machine. He's tied into the Com- 
puPro ARCNET, and he does yeoman 
service. 

His big brother, a Kaypro 386, arrived 
while we were away in New York; be- 
tween deadlines and the flu, he just bare- 
ly got uncrated in time for these tests. I’m 
glad he did. That machine is speedy; 
we've named him Fast Kat, and he may 
become the number one computer at 
Chaos Manor. 

The Kaypro 386 is built the way you 
expect a Kaypro to be built. Whereas the 
Zenith Z-248 reminds you of an Alfa 
Romeo, the Kaypro is a Mack truck. The 
case is rugged heavy metal. Even the key- 
board is rugged heavy metal. The only 
plastic case on the Kaypro setup is on the 
Korean-made EGA monitor. 

The keyboard is in the new IBM style 
that has 12 function keys at the top. I like 
it all right, but I really prefer the feel of 
the DataDesk Turbo-101, and ГІ] soon 


Table 1: Results of various computers running the benchmark program as 
compiled by Turbo Basic and QuickBASIC. See the text for a description of the 


tests. 
Computer TBEN 
Code size (bytes) 23,890 
Zenith Z-248 - 1:23 
Zenith 2-248 w/ 80287 23 
CompuAdd w/ Cheetah 

386 card :56 
CompuAdd w/ Cheetah 

386 card (virtual mode) 2:58 
Kaypro 386 50 
Kaypro 386 (virtual mode) 1:16 
AT&T 6300 Plus 2:00 
Zenith Z-181 8:02 
IBM PC 7:44 


* Total includes 70,680K bytes for BRUN30 
WR stands for won't run 


QBEN QBENSL QBENB 
75,400* 75,240" 32,936 
1:02 1:25 — 
1:02 1:25 43 
1:05 1:27 58 
1:06 2:59 1:00 
32 43 29 

32 1:23 26 

WR WR 1:00 
4:20 5:39 3:48 
4:08 — 3:38 


(You don't save much code sizeforthe speed loss.—JEP) 
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install one on Fast Kat. 

There was one big disappointment 
with Fast Kat: inthe old days, when Kay- 
pro sent a machine, they also sent very 
complete technical manuals. This one, 
alas, comes with a manual that's about 
good enough to let you get the machine 
running, but doesn't tell much more. 

When we opened the machine, we 
found it has a built-in serial and parallel 
port, so you don't have to use up any 
slots. If there's a place for a math chip, 1 
can't find it; it would have to be hidden 
under the hard disk drive. The manual 
says nothing about the subject. Fast Kat 
came with an EGA board and a Kaypro- 
labeled, Korean-made EGA color moni- 
tor. The colors are sharp and crisp, and 
letters are well-formed. As you'll] see 
below, I'm a bit spoiled with my Mega- 
trend monitor, but this one is as good as 
any other EGA monitor we have. 

Powering up the Kaypro 386 was no 
more than turning it on. The machine 
says it has 512K bytes of main memory 
and 2048K bytes of extended memory. А 
story goes with that. When we looked in- 
side Fast Kat, we found that the mother- 
board is made by Intel. Intel, it turns out, 
had real problems configuring the 386 
system for 640K bytes, so they left it at 
512K. That means that people who buy a 
386 to run something like AutoCAD at 
full speed find that just when they need 
the fast 32-bit memory, they fall off the 
512K-byte cliff. 

On a 286 you would simply backfill 
from an extended-memory board, and 
you can do that with the 386, but it's not 
quite so simple. Fast Kat has a 2048K- 
byte Kaypro memory board of 32-bit 
memory that plugs into a proprietary 
Kaypro 32-bit bus slot. There are two of 
those; the rest of the slots are standard 
IBM PC AT-compatible slots. Alas, the 
Phoenix BIOS doesn't know how to make 
use of that fast memory to backfill the 
space between 512K and 640K bytes. 

That's all right: Quarterdeck's 
QEMM 386 Expanded Memory Man- 
ager does know how to do that. All you 
have to do is have DEVICE = QEMM.SYS as 
the very first item in your CONFIG.SYS 
file (it won't work if there's anything 
ahead of it), and QEMM will backfill for 
you. I don't know of any other program 
that will do that for a Kaypro. Of course, 
Compaq has CEMM.SYS to do the same 
thing for Compaq machines. 

Once you've installed QEMM.SYS, 
you must leave the Kaypro Setup program 
thinking you have only 512K bytes of sys- 
tem memory; if you don't, the Phoenix 
BIOS will beep at you. Then power the 
system up, and you have got one fast ma- 
chine. I don't know how it benchmarks 
against a Compaq 386, but Fast Kat is 


CHAOS MANOR 


certainly the fastest machine in Chaos 
Manor just now. 

Fast Kat came with a Priam 40-mega- 
byte hard disk. This thing is not only 
about the fastest hard disk in captivity, 
it's also one of the most rugged. It " auto- 
magically" goes to a landing position on 
power-down; none of this SHIP (a utility 
that moves the hard disk to a landing area) 
for Fast Kat. 

Of course, DOS is too stupid to find 
more than 32 megabytes of a hard disk. 
Our Kaypro 386 came with SpeedStor, a 
hard disk integration and diagnostics pro- 
gram and book. SpeedStor tells you how 
to install and partition hard disks, and 
I'm quite impressed with it. Alas, we've 
been so rushed here that we've had little 
chance to repartition Fast Kat's disk. I’ve 
got, I think, 20 megabytes as the C drive, 
and Fast Kat can't find the rest of it. This 
will change; the SpeedStor manual is 
very complete, and it won't take us long 
once things slow down. 

Meanwhile, Fast Kat is set up and 
ready. We have an AST RAMpage AT 
board, an Intel Above Board, and a Chee- 
tah board; one or moremay be used to ex- 
tend his memory above the 2.5 megabytes 
he already has; we'll see. The reason 
we'd do that is Quarterdeck's DESQview 
2.0, which, with QEMM, will let us run 
Fast Kat as if he were several 640K-byte 
machines. Our 2.5 megabytes will give 
us three virtual computers with a bit left 
over. That may be enough; on the other 
hand, I find that there's never enough 
memory. We'll see. 

I haven't physically moved him to the 
postby my desk yet, but it's pretty certain 
that Fast Kat will replace Zelda as the 
main machine in my office. Of course, it 
won't be long before we have a Zenith 
386 to compare him to. I love the way 
these companies keep improving my life. 


Back to the Bench 

Once I had the benchmark, it was time to 
try it. That wasn't quite as simple as it 
sounds. For example: the benchmark 
programs were compiled on the Z-248. 
Like all AT machines, the Z-248 has a 
high-density floppy disk drive. It's very 
easy to transfer the benchmark program 
from one АТ to another—but not so sim- 
ple to get it into Lucy Van Pelt, the an- 
cient IBM PC. Lucy can't read the output 
of high-density drives. 

It's easier for us than most. All our 
machines are connected through the 
CompuPro ARCNET system. Once I had 
the benchmarks written and compiled, I 
put them over into the PC format parti- 
tion of the Golem’s hard disk—the Golem 
is our CompuPro S-100 286 with a Z80 
slave processor—after which they can be 
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accessed by any of the other machines on 
the network. 

Of course, when I say our machines 
are connected to the network, I don't 
really mean it. What I mean is that we 
have the network hardware and software, 
the machines, and the wire; alas, we 
haven't yet permanently strung the 
cables, so whenIsetupthe network there 
are cables all over the floor. The whole 
house, upstairs and down, looks like a 
giant spider has been at it. I've promised 
Mrs. Pournelle that I'11 get the wires per- 
manently strung through the crawl spaces 
Real Soon Now. 


Network Аппоуапсев 
There's only one trouble with the net- 
work: when we try to log on to it with the 
Z-248 after the machine has been run- 
ning for a long time, sometimes it just 
won't do it. The solution is simple 
enough: turn Zelda off for a moment. 
The CompuPro ARCNET PC board gets 
its own address information on power-up; 
and when that's refreshed, there's no 
problem. Logging on is simple, and once 
logged on, the network has never gone 
down, even after several days of continu- 
ous use. 

Another problem with that: Zelda has 


a Cheetah Combo board for expanded 
memory; MS-DOS's VDISK.SYS turns 
that into a RAM disk, whereupon a pro- 
gram called Above Disc takes a portion of 
that RAM disk, partitions it off, and uses 
it as a swapping area for memory-resi- 
dent and other programs that know how 
to use Lotus/Microsoft/Intel expanded 
memory. (Expanded memory = “сап be 
used by PC; Extended = "needs ап 
АТ.”) Ready! is a memory-resident pro- 
gram that stuffs itself into the swap file, 
saving me a lot of memory; but, alas, 
sometimes Ready! doesn't seem able to 
find the extended memory. 

The remedy to that is odd: you have to 
change the order in which Ready! and the 
CompuPro network software are in- 
voked. That gets Ready! up where it be- 
longs, and the network working; but if I 
bring in any more memory-resident pro- 
grams in that configuration, I get other 
problems. Luckily, though, if I do that, 
then go back to my regular order (Above 
Disc first; network software second; 
Ready! third; Logitech mouse next; then 
SuperKey and SideKick) and reboot 
again, Ready! finds the extended mem- 
ory, the network finds itself, and all is 
well. I never have figured out why that 
works, but it does. 


POWER TOOL. 


You get intelligent 
IEEE-488 and RS232 
ports to make instru- 
ment programming 
fast and easy. 

You can have up to 
4 Mbytes of memory 
on the same board for 


your largest programs, 


RAM disks, and data acquisition tasks. 
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Capital Equipment Corp. 
Burlington, MA 01803 


Inquiry 43 


This means that if I have to reset, I 
might be several minutes reconfiguring 
until things are the way I want, with 
Ready! in its proper place and the net- 
work on. That's fine fora few days—until 
the modem refuses to hang up. 

Every now and then, for no reason I 
understand, every modem I have ever 
used, including the OmniTel 2400- 
which is usually quiet, efficient, fast, and 
has the lowest error rate with noisy lines 
of any modem I’ve ever seen—will refuse 
to hang up the phone. I can send it 
“BYE” until I'm blue in the face, but it 
won't believe me. The only remedy is to 
turn the machine off. 


Check Your Math Chip 

Lucy Van Pelt never gives any trouble 
logging on to the network, so it was sim- 
ple enough to transfer the benchmarks 
downstairs to her. In fact, I didn't even 
have to transfer them: by mapping the 
network so that Lucy thinks her drive F is 
the Golem's C drive, she'll run programs 
stored on the Golem. 

Isatdown at Lucy's keyboard, got out 
my stopwatch, did F: TBEN, and waited. 
The header appeared. I started the bench- 
mark and stopwatch. After a while, the 
program announced that it had filled the 
matrices; then that it had multiplied 
them; then it announced Sum -. Then it 
stopped. I waited for it to give the sum 
and end with five beeps. 

And waited. And waited. Nothing hap- 
pened. Lucy was hung up completely. 

Reset. Log back on to the network. 
This time copy the programs off onto a 
floppy disk in Lucy's B drive. Now try to 
run TBEN. 

Sameresult. The network was working 
fine. I tested the program by putting 
Lucy's disk into another machine and in- 
voking TBEN; it worked splendidly on 
every machine in the house. The Turbo 
BASIC manual says you need a PC, XT, 
AT, or close compatible and DOS 2.0 or 
higher. I had that, but no matter. Every 
time I tried that program in Lucy, she 
went off to the land of lost bits. It was 
clearly time to call Borland. 

The Borland people couldn't under- 
stand it. Meanwhile, a day or so after I'd 
run the benchmark on the Z-248, I in- 
stalled the 10-MHz 80287 in Zelda; and 
when I brought Lucy's disk up to test 
whether I had a good copy of the pro- 
gram, I found that not only did it run, but 
it ran a lot faster. Programs generated by 
Turbo BASIC test for an 8087 and use it if 
they find one. 

Then I brought down QBEN, the 
Microsoft version of the benchmark. 
Lucy ran that fine. Then the Borland peo- 
ple suggested their program might be 
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thinking there was an 8087 in the ma- 
chine when there wasn't one. I was about 
to agree when I remembered that years 
ago we'd put an 8087 into Lucy Van Pelt. 
It should still be there. 

I brought down QBENS7. It ran fine— 
except that when it was done, it had the 
wrong checksum. I tried that twice more, 
with the same result. The program ran to 
completion but had the wrong answer. 

By then, of course, I knew whatthe sit- 
uation was. The 8087 was working just 
well enough to let the programs believe 
there was one in the system; but not well 
enough to let the Borland program run 
properly. The Microsoft code generator 
was more tolerant and let the program 


| run—but give the wrong answer. 


Once I understood that, I removed the 
math chip. Everything worked fine. 

The moral of the story is that if you 
have a system with a math chip, you may 
want to check it against a known problem 
like my benchmark every now and then. 
That 8087 has been in Lucy for at least 
five years. We've never had any indica- 
tion that anything was wrong until I tried 
my benchmark program. Fortunately, 
Lucy Van Pelt is mostly used as a data- 
entry device for Q&A files; she's too 
slow for spreadsheets. I don't think we've 
got any significant wrong answers—but 
we easily could have. 


Attila's Blues 

The next surprise came when I tried to 
run the QBEN programs on the AT&T 
6300 Plus. The first time, I got a message 


| saying "Incorrect version of BRUN30”; 


on all subsequent attempts, I got a “5у$- 
tem Error” message and had to reset the 
machine. 

So far as I can tell, the first release ver- 
sion of BRUN30 simply will not work on 
my AT&T 6300 Plus. Understand: I can't 
say that everyone will have problems with 
QuickBASIC 3.0 on the AT&T 6300 


| Plus. This is just my experience so far. 


However, the TBEN and QBENB 
stand-alone programs not only ran on the 
6300 Plus, but in times comparable to the 
Cheetah 386. 

I haven't yet got a math chip installed 
in the 6300 Plus. The Bell Labs people 
tell me the odd network of stuff I found in 
the 80287's slot aboard the 6300 Plus 
(see last month's column) is designed to 
tell certain buggy versions of Lotus 1-2-3 
that there is no math chip; I can pull it all 
out without hurting anything. I have a 6- 
MHz 80287 chip I intend to put in there. 


DESQview 

DESQview is a program that lets you run 
multiple applications simultaneously. 1 
wasn't particularly impressed by the IBM 
PC version, and I wasn't all that happy 
with it for AT compatibles—although I 
hasten to add that I didn't take a lot of 
time to get familiar with it, and a lot of 
people I respect really like it. 

The new DESQview, running on a 
386, is a different story. 

DESQview 2.0, with the QEMM 
memory manager, can in theory, atleast, 
do about as much for you as OS/2 (aka 
Advanced DOS or ADOS); not only that, 
you can run Microsoft Windows as a win- 
dow within DESQview. I've done it. 

Of course, we can't be sure what OS/2 
will do because we don't have it yet; 
when we do get it, it won't be in 386 na- 
tive code and won't make much use of the 
386's special features. By that time, I 
suspect there will be CompuPro, Com- 
paq, and Cheetah 386 machines that can 
eat the IBM systems on speed; but leave 
that. What we do know right now is that 
there is awesome potential in 386 systems 
with DESQview, and you can have that 
immediately. 

There are problems. DESQview forces 
386 machines to operate in the “virtual 
8086 mode." That wouldn't be bad ex- 
cept that nearly everyone's compilers— 
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Table 2: Results of various computers running the benchmark program 
compiled with 8087 optimization. See the text for a description of the tests. 
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computer statistics sOftv 
packages to consider. 

But, in the considered opinion 
of many expe 5, there is one 
*-itis clearly etter 


rated. 


In its recent review of ї fe 
leading microcomputer staustics 
programs, /nfoWorld concludes 
that Systat™ Version 3.0 is “unri- 
valed in performance", “tops in 
1umber crunc ng power nd 
infailingly accurate." 
And /nfoWorld doesn't stop 
iere, but goes on to rank Svstat 
as the Numbei 
^асКаде of the you, 
In doing so, they aren't alone. 
тегу published independent 
ymparative review rates »ystat 
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Uf the statistics packages review- 
ed by InfoWorld, Systat rated 
highest, as it has in every pub- 
lished competitive review. 


Some practical benefits. 


Such ratings are important be- 
cause they relate directly he 
quality of your work, not just to 
glitzy features. For example: 
Are capabilities important to 


you? Systat gives you more 
statistical capabilities than any 
microcomputer statistical pack- 
age, including three major 
procedures that PC SAS? and 
SPSS/PC+® programs simply 
don't offer. 

Is accuracy important? Systat 
gives you more accuracy. In fact, 


Although more comprehensive, 
Systat requires less than V2 the 
commands and has V2 the bulk of 
competitive programs. Compare 
its 5 disks to 17 for SPSS/PC+ 
and 21 for PC SAS! 


n imerous reviews and technical 
conference proceedings consis- 
tently prove Systat to be the 
most accurate statistical 
package available. 

Is ease of operation important? 
Systat operates on less than V2 
the commands of its two largest 
competitors, vith less than V2» the 
bulk. According to /nfoWorld, 


"Systat's commands are terse, 


and a few keystrokes will do 
amazing things." 

Is cost important? Systat costs 
less than any other major pack- 
age: less than 2 the price of the 
comparably equipped PC SAS or 
SPSS/PC+. 


r the alternatives. 


Truly interactive. 

Unlike its major competitors, 
Systat has not ported some 20- 
year-old code from a mainframe 
program. Written specifically for 
microcomputers, Systat Version 
3.0 uses an incredibly small 
amount of disk space: only 1.4 


. megabytes versus their 5 to 10 


megabytes. 

What's more, the package is 
genuinely interactive, freeing 
you from rigid command proto- 
cols. In doing so, Systat allows 
you to approach statistical pro- 
blems more intelligently: letting 
you work the way you think in- 
stead of forcing you to think the 
way it works. 

Next to this, the alternatives to 
Systat don't look very bright. 
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complete copy of the /nfoWorld 
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“Тһе Cheetah 386 with. 
DESQview could be the 
system of the year, 
even better than some 
of the new IBM ones. 


including Microsoft's—generate code 
that uses interrupts for things like deter- 
mining if there's a math chip present or 
saving code size; and that slows things 
down significantly in virtual mode, as 
you'll see from the benclunark charts 
(see table 2). 

DESQview is powerful, which means 
it's complicated; you have to know the 
program well before you start getting big 
advantages, and although the 2.0 manual 
is greatly improved over the old one, 
learning DESQview is a nontrivial task. 
Also, if you don't know the program 
well, you'll hang the machine more often 
than you like. I've had to reset a dozen 
times today. 


Still, an hour ago I was logged on to 
BIX with Crosstalk under DESQview; 
and while in Crosstalk, I opened the 
Grolier's Encyclopedia CD-ROM in an- 
other window. I was able to look up all 
kinds of stuff while still connected to 
BIX. I haven't figured out how to cut and 
paste to transfer items from one window 
to another, but I' m sure that there has to 
be a way. 

If you've got a fast AT and any sense of 
adventure at all, get DESQview 2.0. It's 
no harder to learn than the original Ad- 
venture game, and when you've learned it 
you have a powerful tool. Recommended, 
provided you'll take the time to learn it 


properly. 


Cheetah 
Cheetah International is one of the most 
impressive small companies I' ve ever run 
across. They understand the IBM bus 
better than anyone, including IBM and 
Intel. They know memory backward and 
forward. 
The following is my personal opinion, 
based on previously reliable sources. 
Cheetah thoroughly understands the 
new IBM bus; indeed, by the time you 
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Cheetah Adapter/386 .......... $495 
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Computerized Clinical 
Information System 
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Micromedex Inc. 
660 Bannock St., 3rd floor 
Denver, CO 80204-4506 
(800) 525-9083 


DESQview.................... $129.95 
QEMM 386 Expanded 

Memory Manager ........... $59.95 
Quarterdeck Office Systems 

150 Pico Blvd. 


Santa Monica, CA 90405 
(213) 392-9701 
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Megatrend 19-inch 

Monitor ......................... $1795 
Intecolor Corporation 

225 Technology Park 

Norcross, GA 30092 

(404) 449-5961 


ОРГ T $39.95 
Origin Systems Inc. 

136 Harvey Rd., Building B 
Manchester, NH 03103 

(603) 644-3360 


QuickBASIC 3.0 ................. $99 
Microsoft Corporation 

16011 Northeast 36th Way 

P.O. Box 97017 

Redmond, WA 98073-9717 

(800) 426-9400 


SpeedStor ......................... $79 
Storage Dimensions 

981 University Ave. 

Los Gatos, CA 95030 

(408) 395-2688 


Turbo Basic ................... $99.95 
Borland International 

4585 Scotts Valley Dr. 

Scotts Valley, CA 95066 

(408) 438-8400 


read this, they'll have a gate-array chip 
out that anyone can buy: put it on a card 
you've designed, and you can plug that 
card into the new IBM bus. You won't 
have to figure out all that hairy logic. In 
other words, Cheetah is advancing Clone 
Day by six months to a year. 

As I write this, Cheetah makes the only 
zero-wait-state memory boards in the 
business; the only ones that will work 
with the Z-248 at full speed. Up to now, 
that has made Cheetah boards expensive. 
They need 70-nanosecond memory 
chips, as opposed to the 120-ns or even 
150-ns chips most board makers use. 

The good news is that Cheetah recently 
concluded a deal to buy 70-ns chips for 
about what others are paying for 120-ns 
chips; the result will be a dramatic reduc- 
tion in price. 

We have a Cheetah Adapter/386 board. 
installed in a CompuAdd AT clone. As 
you can see from the benchinarks, it's a 
pretty good system; given what it costs, 
it's darned good. 

However, it's only an interim solution. 
By the time you read this, you'll be able 
to buy a Cheetah 386 motherboard. Un- 
like the Intel motherboard, the Cheetah 
motherboard will have a full megabyte of 
fast 32-bit memory. You'll also be ableto 
add Cheetah boards in pairs to extend that 
32-bit memory as far as you like. They 
intend to sell that board—either as a kit to 
install in your AT or compatible or as a 
system—for AT clone prices, dramatical- 
ly lower than anything I've seen with 
comparable speed and power. 

The result should be awesome. The 
new Cheetah 386 with DESQview could 
be the system of the year; indeed, a better 
system than some of the new IBM ma- 
chines. Before you look at anything else, 
check with Cheetah. You may be glad 
you did. 


Megatrend 

I recently gave upon glasses: I went to the 
optometrist and got a pair of “computer 
glasses"; these have my normal reading 
bifocal element, but the main portion of 
the glasses focuses at 28 inches; just the 
distance I keep my head from the screen. 
The result is wonderful. 

No sooner had I done that than Inte- 
color sent me their 19-inch Megatrend 
ЕСА monitor. This thing is wonderful. 
The monitor sits on its own swivel base. 
The color is crisp and clear. The letters 
are perfectly formed, and you can read 
text from across the room. EGA Paint 
from RIX SoftWorks with the Logitech 
Bus Mouse makes startlingly beautiful 
pictures. 

Most people who visit think I have a 
Sun workstation, not just an ЕСА moni- 

: continued 


Borlands Turbo Prolog, the natural 
introduction to — Intelligence 


othing says Artificial 
Intelligence has to 
be complicated, aca- 
demic or obscure. Turbo 
Prolog* proves that. It's 
intelligent about Intelli- 
gence and teaches you 
. carefully and concisely 


so that you soon feel right Y | 


at home. 


Which is not to say that Artificial 
Intelligence is an easy concept to 
grasp, but there's no easier way to 
grasp it than with Turbo Prolog's 
point-by-point, easy-to-follow 
Tutorial. 


Turbo Prolog is for both 
beginners and professional 
programmers 

Because of Turbo Prolog's natural 
logic, both beginners and accom- 
plished programmers can quickly 
build powerful applications—like 
expert systems, natural language 
interfaces, customized knowledge 
bases and smart information- 
management systems. Turbo Prolog 
is a 5th-generation language that 
almost instantly puts you and your 
programs into a fascinating new 
dimension. Whatever level you work 
at, you'll find Turbo Prolog both 
challenging and exhilarating. 


Turbo Prolog is to Prolog what 
Turbo Pascal is to Pascal 

Borland's Turbo Pascal* and 
Turbo С? are already famous, and 
our Turbo Prolog is now just as 
famous. 

Turbo Pascal is so fast and power- 
ful that it's become a worldwide 
standard in universities, research 
centers, schools, and with pro- 
grammers and hobbyists. Turbo 
Prolog, the natural language of Arti- 
ficial Intelligence, is having the 
same dramatic impact. 


All Borland products are trademarks or registered trademarks of Bor- 
land International, inc. or Borland/Analytica, Inc. Other brand and pro- 
duct пата and trademarks or registered trademarks of their respec- 
tive holders. Copyright 1987 Borland Intemational 

ВІ-1120 


pa 


mg 


‘i Ls В 


Amm 


Borland's new Turbo Prolog 
Toolbox adds 80 powerful tools 
Turbo Prolog Toolbox" includes 

80 new tools and 8000 lines of 
source code that can easily be 
incorporated into your own pro- 
grams. We've included 40 sample 
programs that show you how to put 
these Artificial Intelligence tools 

to work. 

Already one of the most powerful 
computer programming languages 
ever conceived, Turbo Prolog is 
now even more powerful with the 
new Toolbox addition. 


The Critics’ Choice 

ЕБІ really wouldnt want to choose the 
most important MS-DOS product devel- 
oped last year, but if I had to, I think it 
would be Borland’s Prolog, which gives 
users a whole new way to think about 
how to use their computers. 

Jerry Pournelle, А User's View,’ 

InfoWorld 


Turbo Prolog offers the fastest and most 
approachable implementation of Prolog. 
Darryl Rubin, AI Expert 33 


IN TERNATIDNAL 


4585 SCOTTS VALLEY DRIVE 
SCOTTS VALLEY, CA 95066 
(408) 438-8400 TELEX: 172373 


Inquiry 26 for End-Users. Inquiry 27 for DEALERS ONLY. 


Turbo Prolog Features: 


А complete development 
environment 


А fast incremental compiler 
A full-screen interactive 
editor 

Graphic and text window 
support 

Tools to build your own 
expert systems E 
Full DOS access and support |, 
A free Tutorial | 
The free GeoBase" natural 
query language database 
An easy-to-understand 200- 
page manual 
АЦ this EDU more Е со $99.95! [| 


М 
М 
М 
М 
М 
М 
М 
М 
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The new Turbo Prolog 
Toolbox includes: 

&| 80 tools 

&| 8000 lines of source code 

that can easily be 

incorporated into your own 

programs 

40 sample programs 

Business graphics 

File transfers from Reflex, 

dBASE III? 1-2-3* and 

Symphony* 

М Sophisticated user-interface 
design 

M Screen layout and 
handling—including virtual 
screens 

М Complete communications 

package including XMODEM 

protocol 

d generation 

pportunity to design AI 

a ications quickly 

М Sth-generation language and 
supercomputer power to 
your IBM*PC and 
compatibles 

| Only: $99. 95! 


[S] [S] [S] 
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(800) 257 


Inquiry 122 


Rack & Desk 
PC/AT Chassis 


А Fresh Approach 


Integrand's new 
Chassis/System 1s not 
another ІВМ mechanical 
and electrical clone. 
Appearance, power, i 
thermal, reliability and EMI 
problems that plague other 
designs have been solved. Ап else 

fresh packaging design approach has been 
taken using modular construction. At present, 
over 40 optional stock modules allow you to 
customize our standard chassis to nearly any 
requirement. Integrand offers high quality, 
advanced design hardware along with 
applications and technical support 

all at prices competitive with imports. 

Why settle for less? 


Rack & Desk Models 


Accepts PC, XT, AT Motherboards 
and Passive Backplanes 


Doesn't Look Like IBM 

Rugged, Modular Construction 
Customize with over 40 Stock Panels 
Excellent Air Flow & Cooling 
Optional Card Cage Fan 

Designed to meet FCC 

204 Watt Supply, UL Recognized 
145W & 85W also available 
Reasonably Priced 

Made in USA 


Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave. » Visalia, CA 93291 
209/651-1203 
TELEX 5106012830 (INTEGRAND UD) 
EZLINK 62926572 
We accept BankAmericard/VISA and MasterCard 


ІВМ, РС, XT. AT trademarks of International Business Machines. 
Drives and computer boards nol included. 
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tor on a PC AT. Of course, it'sthe size of 
a great blue whale: that high resolution 
takes a Zot of electronics. So it goes. 

The Megatrend isn't cheap, but then 
good working tools aren't cheap. If you 
sit at a console all day, as I do, you'll save 
the cost in eyestrain alone. I can't praise 
this thing enough. I won't have any trou- 
ble writing books. Whenever my eyes get 
at all tired, I can switch both background 
and text colors. I'm having trouble com- 
ing up with superlatives. I love it. 

EGA plus Intecolor’s Megatrend has, I 
suspect, ended my complaints about eye 
problems forever. Hallelujah. 


Micromedex 

A year or so ago, I said "CD-ROM will 
change the world," and Microsoft has 
been using that quote on their CD-ROM 
books ever since. 

I meant every word of it; and comes 
now Micromedex to prove it. What they 
have is a complete clinical information li- 
brary on CD-ROM. They also sell a 
Hitachi CD-ROM reader to go with it. 
They havetodo that because CD-ROM is 
in a primitive state, with several different 
CD-ROM formats. With luck that will 
change. 

Installation is simple. The system 
comes with a controller card that you 
drop into your computer. Use the sup- 
plied cable to connect the card to the play- 
er. Take the three disks of retrieval soft- 
ware, put the first disk into the А drive, 
andtype INSTALL. 

From there on, everything is auto- 
matic. The retrieval software creates a 
subdirectory and installs itself on your 
hard disk (which you will need to run this 
software). Now put the CD-ROM disk 
into the player and invoke the program. 

The result is a full medical library 
right there on your screen. There's infor- 
mation on drug dosages; poisoning; new 
drugs; pediatric care; a whole plethora of 
stuff, all in living color (I presume it 
would work on a monochrome monitor, 
but the color makes it a lot easier to use). 
It's really spectacular on the Intecolor 
Megatrend. 

After Mrs. Pournelle saw it, she hadto 
have it: she wanted to look up the infor- 
mation on reading and learning disor- 
ders, as well as hyperactivity and some 
drug effects. There was nothing for it but 
to take the reader out of Zelda and install 
it on Attila the Honey, her AT&T 6300 
Plus. That turned out to be no more diffi- 
cult than putting it on the Z-248. The 
AT&T 6300 Plus has the AT&T brand of 
CGA rather than EGA; but it's hard to tell 
the Micromedex output on the 6300 Plus 
from the same on a standard-size EGA 
(except for my Megatrend; nothing can 
match that!). 


The amount of information on this sys- 
tem is staggering. We haven't begun to 
read it all. There are summaries and ab- 
stracts of journal articles; and in every 
case the authority for the information is 
clearly given. 

The value of this system is obvious. I 
don't care how good your memory is, it 
can't hurt to check your information 
against the latest sources—and Micro- 
medex revises this quarterly. I suppose 
one might go directly to the books and 
journals, but that's a lot of trouble. You'd 
have to look up the information even if 
you kept all those books on your shelves. 
With the Micromedex CD-ROM system, 
it's painless and nearly instantaneous. 

ГІ make a flat prediction: within five 
years, there will not be a practicing physi- 
cian in the United States who doesn't 
have some sort of CD-ROM reference li- 
brary system. 

Clearly, I'm not competent to evaluate 
the medical information Micromedex 
presents. I can say that it comes from 
standard sources, all of which are cited, 
and that it's fascinating to read through; 
Micromedex has done a marvelous job of 
digesting. 

I urge everyone in medicine, whether 
in school, internship, or practice, to look 
at the Micromedex system. You may dis- 
cover you can't live without it. 


Winding Down 

I'm out of space, and there's still a ton of 
stuff to report, like the Mace Utilities 
(wonderful), Logitech's Bus Mouse (best 
mouse I ever saw), Golden Bow's VMAP 
and VOPT disk organizers (indispens- 
able), and a huge flood of new software. 
It will have to wait until next month. 

The game of the month would have 
been Ogre from Origin Systems, except 
that they used a dumb copy-protection 
scheme. I don't mind copy protection for 
games, but if you transfer the game to 
hard disk and try to play without putting 
their key disk in the А drive, it hangs your 
system so that you must reset; and that 
deserves a big FOO. 

Next week people from Quarterdeck, 
Cheetah, and Intel are coming over. We 
also have a new phone-answering ma- 
chine that records people's messages on 
your hard disk. It looks like another big 
column next month. 8i 


Jerry Pournelle welcomes readers ' com- 
ments and opinions. Send а self-ad- 
dressed, stamped envelope to Jerry 
Pournelle, c/o BYTE, One Phoenix Mill 
Lane, Peterborough, NH 03458. Please 
put your address on the letter as well as 
on the envelope. Due to the high volume 
of letters, Jerry cannot guarantee a per- 
sonal reply. 
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O Apple 11 
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(Save $46.40) 


O $89.95 
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20 to 33 percent more storage on each cartridge 


Save 30 minutes and an extra cartridge 


Wy ба can net 80 megabytes 


ог more with a single Cartrex® cartridge capacity. The key to data integ- 


rity (that’s a fancy way of saying 
If you thought the only way to Depending on your choice, you ^ your tape is saturated with your 


increase your storage capacity can gain 20 percent in capacity important data) is an optimum 

was to buy a higher capacity for an extra $195 рег cartridge— tension profile. And as the illus- | 

(аре drive, think again. Now you огап extra 33 percent foramere tration on the right shows, the Cartrex's optimum tape tension profile offers 

can simply insert one of гагарын $4 95 тоге хи cartridge. Сатігех cartridge tension profile maximum data integrity., 

new high capacity tape cartridges Forexample,ifyouowna 45 15 higher and most constant. In aes F 

into your tape drive. ог60 megabyte drive, you grema - | Instead ol метр уер ‘A, 
А 5 canstore 72 megabytes Type or pacity In фу capan гышо DE NS 

Drive Glass mavis = you can have higher capacity with 


| ста EATER UP lomorrow's technology— today. 
Я ofthenewl25 шерарде Retriever/i2o~* 168 |р nen e capacity 
1 QIC-120 drives, the QIC-150 150 Ñ 180 200 ре company. 

i Cartrex 150 “ог 16б boosts 


1450 158 


your storage by 25 to 41 010-120 125 me ® 
megabytes, Thatmeans QIC-24 60 72 а C/N T [2 кеші X 


you can Баскира 300 
ETC CATRE CORPORATION, n 
m тет with just шо Car- Cartrex offers three levels of tape storage capacity SAN DIEGO. CALIFORNIA 92127 ғ 

{тех data cartridges. The lor. your particular tape drive. TELEPHONE: 619-485-6603 Ext. 16 
г chart on the right will dans | 


НорруТаре? 25 4 30 


show you what increases you сап fact, not only is Cartrex'stension РАХ: 619-485-9358 

expect for your class of drive. profile better than the competi- “уы ерон wm 332 Aena Solomon error 
But don't think you're sacri- tons, it's tighter than the ANSI қантын ас LR ллы. ANY 

ficing quality to get higher specifications. Tape 15 а registered Uademari ot Cipher Data 


Produtts, іле 
* Carte isa registered tradernark of Cartes Corporation 


Inquiry 417 for End-Users. Inquiry 418 for DEALERS ONLY. 


"They say you can tell the men from the 
boys by the price of their toys. This is 
what they were talking about.” 


This amazing Laser array consists of a red (beam) light 
emitting Helium/neon gas filled laser. The laser tube is 
15.5” long and 1.75” in diameter. The power supply for the 
| laser outputs 12K volts at a maximum output power of 10 
milliwatts. The laser beam is electronically modulated 


through an acoustic-optic modulator which causes it to scan 
back and forth by a rotating (500mph) polygonal mirror which is filtered 
through a special coated lens. The beam is directed by (5) special surface 


TIMELINE INC. 
Continental U.s.A ORDER DESK ONL Y Sido California L.A. & Technical Info OEM INQUIRIES 
(800) 872-8878 (800) 223- “8977/|(213) 217- 8912 WELCOME 


20 MILLION 
l.C.'S IN STOCK! 


Minumum I.C. Order: $200. 00 


if ay 


FOR OPTICAL RESEARCH, 
DESIGN, ENGINEERING and 
EXPERIMENTER’S FANTASY 


mirrors, (2) beam splitters and (3) special lenses. All parts are attached by » EC power рылу, e 
optical mounts on a 18.5 Ib. precision cast aluminum plate. 3. MIRRORS (5) SILVER 79.00 
4. LENSES (3 79.00 
ORIGINAL ASSEMBLY COST 

KIT OVER $5,000.00 FOR THIS 5. BEAM SPLITTERS (2) 20.00 
$499 00 CE LASER DECK 6. POLYGON MOTOR, LENS & DRIVER 99.00 
E PRI 7. А-О MODULATOR 99.00 

WARNING: Protective measures should be taken when using this A-O DRIVER 
equipment. AVOID DIRECT EYE CONTACT AND ayer TO BEAM. 8. LASER BRACKETS (2) 15.00 
Buyers under 21 years of age are not allowed necessary for purchase. 9. SENSOR (2) 10.00 


NY 
WOW! 10 


SEIKO 8650 
10Mb гапе 
FULL 1% 


$89.00 


Mb Formatted (Comes out 12Mb Formatted with RLL CARD) 


WITH OPTIONAL CONTROLLER CARD.. $169.00 | 
WUR- BEL САДа: eorr ыы $199.00 


HEIGHT DRIVES , 8.2 Mb Unformatted WITH SCUZI CONTROLLER................... $189.00 
FOUR PEN COLOR PLOTTER.......... $159. oo | = FULL HEIGHT HARD DISK DRIVES 

THE RETURN .. * 
Ideal for architectural applications, CAD and 511-5 3046 60 Mb Tape Backup 
graphic design. This color plotter will connect OF THE SPY IN HITACHI ATASI FULL HEIGHT 
to the serial port of most microcomputers. The | THE SKY” $39.95 $499.00 $450.00 
four color pens draw various shapes using а 53 Mb Unformatted | 46 Mb Unformatted WANGTEK 
ASC li commands. Enlarging and reducing is | 4096 Element 42 Mb Formatted | 39 Mb Formatted Model 5099EG24 


possible. A $500.00 value. 
ONLY 30 available so call now. 


FLOPPY DISC DRIVES 
TANDON — TM 55-4 | REMEX — RFD480 
96 t.p.i DS/DD, 5%” 2/3 ht., 360K DS/DD 


$69.00 $35.00 


QUME — Track 142 SEIKO — 8640 
1/2 ht. Full Height 640K DS/DD 
360K DS/DD 5м” (reads & writes 360K disks) 


$65.00 $35.00 


THE BEST COLOR 
GRAPHICS BUY OF 
ТІНЕ CENTURY 


BOARD 
FEATURES: 

e Multiple Modes: 
CGA: 320 x 200 - 


ЕСА: 640 х 350 - ENHANCED ТО 640x400 
e PGA RESOLUTION: 640x480 USING 
MICROSOFT WINDOWS, LOTUS, AUTOCAD, P CAD, ETC. 
© HERCULES: 720x350 
| € AUTOSWITCH 
e PARALLEL PRINTER PORT 


- 12V @.25A 


ЯЕВР-06В 121. 


Linear Image Sensor 
Driver Board Available 


IBM — Compatible Keyboards 


ZENITH — Green screen composite monitor 
(able to switch from 40 to 80 column and 


ASTEC — 65W switching power supply 
5У @ 6A, + 12V @ 1.5А + 12V 0 2ЛА, 


PANAFLO — DC Brushless/0.12 Amps, 12 
Volt Fan, 2-3/8" long by 1-1/4" deep, Model 
$12.9 


ENHANCED TO 640x400 


33 ms — average 
access time 


$39.95 


33 ms — average 


access time $249.00 


HEWLET T-PACKARD/HBCS 4300/4500 Sapphire 

Tipped Industrial Digital Bar Code Wand. Hand held 

scanner. Reads all common баг code | 
ts $69.00 


$59.95 


TRACKBALL — ideal for use with Autocad. ) 
Downloadable parameters, Hi-Resolution (200 b.p.i.) 
Emulates: Summagraphics, Houston Instruments, 
Microsoft & Tektronix mouses. Features: Alternate 
cursor, downloadable auto-scaling and five general- 


$29.00 


INCLUDES: 
EGA САВО, МОМІТОВ Ӯ 
CABLES & SOFTWARÉ 


Call for Dealer Prices (10 or more) 
IMONITOR FEATURES: 
e 13" DIAGONAL VIEWING AREA/NON-GLARE SCREEN 
е MATRIX PITCH: 0.31mm/BLACK MATRIX 
e ADDRESSABILITY: 640 HORIZONTAL x 480 VERTICAL 


€ PGA COMPATIBLE- OPERATES WITH SEPERATE RED, 
GREEN & BLUE ANALOG SIGNALS AND CAN SUPPORT 
AN INFINITE NUMBER OF COLORS. 


If this monitor looks familiar, you have probably discovered one of the reasons why this is the best deal of the century. 
This incredibly built display was manufactured by the most prestigious company in the industry. Along with Classic 
Technology’s™ new EGA adapter using Paradises™ single chip (PEGA Il)™ combined with Paradises’™ BIOS, we are 
able to bring to market the most spectacular EGA package in the industry. 
Imagine your CGA Software running at better than EGA Resolution 
1490 W. ARTESIA BLVD., GARDENA, CA. 90247 Minimum Order: 00, 000, Shipping & handling charges 


ConnnantalU S.A. Inside California L.A, Ares & Technical Inta via UPS G b. Minimum 
| E (800) 872-8878 (800) 223-9977 (213) 217-8912 Charge: $4.00. We e accept cashiers checks, MC or VISA. 


No personal check СОО”. Items reflect 5% cash or check 
(МЕ 15% Restocking fee for returned orders == 


discount. California residents add 6%% sales tax. We аге 

not responsible for typographical errors. All merchandise 
- Inquiry 431 subject to prior sale.Phone orders welcome.Foreign Orders 

require Special handling  Pricessub]ject to change without notice. 
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SPEED UP YOUR COMPUTER! 
SAVE & LOAD 123 FILES IN 1/2 THE TIME. 


Increase the speed of your programs by as | FEATURES 


в | 
Big 
=: 


FLASH-EMS is designed to be a soft- 


muchas 2-5 times. FLASH will make programs | - 
that go to disk operate faster! FLASH will make | Speeds up disk access 
word processors, accounting programs, data- | Can utilize above board type memory 
base pr e & spreadsheets operate at top | Can utilize AT EXTENDED memory 
speeds! FLASH is the fastest & most versatile | Can utilize up to 3 Megabytes of RAM 
program of its kind. Atrightisa list of compar- | Can buffer up to 26 device drivers 
ison of FLASH to Lightning features. Optional Track Read & Write (Speeds 123) 
Glue files into buffer 


£ No learning curve everytime system boots 
FREE OFFER: Over 30 Кл. ibid 


FLASH RAM-DISK & FLASH KEYS | Less than $70 


Printer Spooler Interface 
КЕ. £a Зу [iz uil pu Yu zs E pog RAM DISK Interface 
ucts - ree. | 
FLASH RAM-DISK uses memory only when ЧЕ ae ааыа 
needed and frees up the memory when the 
RAM-DISK files are deleted. FLASH KEYS 
speeds up your cursor for scrolling & editing. Reg. price .................... 
These programs normally sellfor$29.95each. Limited time. ................... 


BACK-TO-DOS $49.95 NEW! 


Back- To-Dos allows you ou to interruptthe program you are working on, go to DOS, do ANY DOS 
other program regardless of size, then return back to your original program 


command or run AN 
exactly where you left off screen and all! 


ware substitute for expensive LIM EMS 
memory boards. FLASH-EMS is the 
fastest and most flexible EMS emulator 
available. Below is a list of FLASH-EMS 


features 
FEATURES 


Ш 123 users can now have larger 
spreadsheets and still keep all of 
their RAM resident utilities active 
without worrying about their 
space consumption 


+++++++ +++ ++ |т 


Ш READY users can now make 
READY only use 3K of regular 
memory instead of 160K 


Ш Execute programs that use EMS 
expanded memory w/o buying ex- 
pensive memory boards 


озу шде rn e Imagine —Being in : рева Ш Extend your current REAL EMS 

e imagine 0 needed for this —Going to А : 

e Imagine —Being in word processing —Running your database program memory board without adding 
—Going to DOS —Returning back to spreadsheet chips 


—Formatting a disk e Works when screen in graphics mode too 


— Going back to word processing 
—Saving your file 


SPOOL-MASTER 5.0 $49.95 NEW! 


SPEED UP YOUR PRINTER 
e No more waiting for your printer e Handles single sheet forms 
* © Automatically allocates RAM when printing e Gan be un-installed at ANY time 


ep! Ш Turn your EXTENDED memory 
One” board into EMS memory 


Ш Works with programs designed to 
use LIM EMS 32 or greater, such | 
as 123 V2.0 & Symphony 1.1 or 
Heady 


« e Automatically frees up RAM when done « ө Finally a RAM spooler that doesn't use А А А 
printing ANY RAM whenit is not printing Ш Turn your disk drives into EMS 
е True RAM spooler е Many keyboard commands to control memory 
e Allows multiple copies spooler Е 
e Status shows how many pages left and * When used in conjunction with FLASH ся! f Ш Can utilize up to 32 megabytes 


how much time left printing 


SUPER-ED 3.15 949.95 NEW! 


THE ULTIMATE DBASE PROGRAM EDITOR 
e Edit Dbase program files with wordstar like e Keyboard macros 


On" of disk space as EMS memory 


Ш Allocates disk space for EMS 
memory only when needed. No 
pre-allocation of disk space is 


А commands х о Print parts ofa fie | required 

e Configurable keystroke commands e Super Fast Full screen editing , 

е Edit 2 files atonce & copy blocks between e Shows Num-lock & Key-caps status Ш Can be un-installed at the DOS 
them е Go to specific line number prompt 

e Extensive search & replace options | е Merge 2 files together 

e рт апу DOS command from within the Ш Dynamically use FLASH's 
editor \ | 


| SPECIAL PACKAGE OFFER: $150.00 


Gives you over $280.00 worth of software! 


' e FLASH e ВАСК-ТО-005 ° FLASH KEYS 
° FLASH RAM-DISK e SUPER-ED 3.15 e SPOOL-MASTER 5.0 


| ORDERLINE: 1-800 25-FLASH / INFO LINE: 1-317 253-8088 (7221, 


Add $4.00 shipping & handling (Overseas add $15.00) 
| 


Seiad is a trademark of PCSG Мога Star is a trademark of Micro Pro intl. 123 is a trademark of Lotus 
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® 
Software Master/6352 Guilford Avenue/Indianapolis, IN 46220 SOFTWARE MASTERS 


memory as EMS memory for fast 
access 
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Тһе Reel Thing in 
>, Mainframe to PC Connections. 
eee ee ЕТ Еа Е heer че e e elis | 
In today’s Information age, sharing data between four а 
your PCs is an essential link. With TAPEMET, users will have access to 
virtually any mini or mainframe by being able to write or read 9 or 7 track, 
industry standard tapes In densities of 200/556/800/1600/6250 bpi. TAPENET 
| consists of an IDT tape subsystem that features the LEO intelligent PC tape controller for the 
ІВМ-РС/ХТ/АТ and compatibles including the new 386 PCs, LEO is a state-of-the-art tape 
controller that features a dedicated microprocessor, on board ram for buffering, has external cable 
" connectors for easy installation and cabling, and does not require any PC DMA resources. 
! Documentation is extensive and includes step-by-step Installation instructions arid a programmers guide 
- , with coding examples and BIOS rom source codes. 
IDT offers a complete DOS software package of user friendly window software utilities with help screens that will 
"enable you to move data between your PC and your mainframe. Included are: file transfer utilities for both IBM labeled оғ 
unlabeled tapes in ASCII or EBCDIC, format and dump utilities, and a comprehensive backup/restore utllity. IDT also has 
software support for XENIX and PICK operating systems. 
IDT manufacturers both magnetic tape drives and controllers offering a single vendor solution for your data Interchange 


requirements and a full time customer support group that is ready to help with any questions you may 
have. IDT also has subsystems for GPIB, RS-232, SCSI, DEC, VME, and Multibus. 


HUM UII For more information call: 1 > 6 19 ^ 587 = О555 


| 5340 Eastgate Mall * San Diego, CA 92121 
AE INNOMTIVE — (6:9) 587-0555 - TWX: (910) 335-1610 
ШЕ TECHNOLOGY FAX: (619) 587-0160 
ў Regional Offices: 
Eastern: (609) 596-4538 * Western: (714) 968-8082 


*DOS/XENDEPICK/IBM are registered trademarks of Microsoft/PICK/IBM respectively. 


Computers For The Blind 


Talking computers give blind and visually impaired people access to 
electronic information. The question is how and how much? 


The answers can be found in “ТҺе Second Beginner's Guide to 
Personal Computers for the Blind and Visually Impaired" published by 
the National Braille Press. This comprehensive book contains a 
Buyer's Guide to talking microcomputers and large print display 
processors. More importantly it includes reviews, written by blind 
users, of software that works with speech. 


This invaluable resource book offers details on training programs in 
computer applications for the blind, and other useful information on 
how to buy and use special equipment. 


Send orders to: 
National Braille Press Inc. 
88 St. Stephen Street 
Boston, MA 02115 
(617) 266-6160 


$12.95 for braille or cassette, $14.95 for print. ($3 extra for UPS shipping) 


NBP is a nonprofit braille printing and publishing house. 
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IBM 
XT 256K 2DR ******51375 
AT 339 1.2 Meg, 512K 

30 Meg, 8MH ****$3400 
8530-2 2 DR (720К), 

640K, 8МН ******$1677 
8530-21 1 DR (720K), 

640K, 20M, 8MH**S1787 
8550-21 1 DR (1.4М), 

1MB, 44M, 10MH***52970 
8560-41 1 DR (1.4M), 

1MB, 44M, 10MH**55461 
MONO DISPLAY 8503 


EYSENMa€rwasevewTSAAD 
COLOR DISPLAY 
8512/8513/8514 

12"/14"/16" 

“*****$550/$634/$1440 


СОМРАО 
DP286/1 1 DR, 256K, 
12 MH жежиженктиее 2 ТІ 
DP286/1 1DR, 512K, 40M, 
12 MH **********$3400 
DP386 1.2 MEG, 1MB, 
40M, 16 MH, 80386**$4695 
PORT 111/2 1 DR, 640K, 
20 MEG, 12MH****$4400 
PORT 111/4 1 DR, 640K, 
40 MEG, 12MH***34900 


COMPATIBLE 
Our XT Turbo System, 

1 DR, 256K, 8MH****$489 
Qur XT Monochrome Turbo 
System, with color card, 
and mono monitor****$667 
Our XT Color Turbo System 

1 DR, 512K*****$1050 
MULTITECH 900 1 DR, 

512K, 10MH******$1495 
Our 386 16 MHZ System, 

1 DR, 1 MEG, 40MB 


ST eee eee ee ee ОЗЫН) 
Our compatibles have а 30 day 


satisfaction guarantee. 


Logic Mouse/Bus***5499 
Microsoft Mouse /Bus 
Ser.* ********$109/$119 
Mouse System/Bus 


катат аааз аа ОЛПО 


МЕС 
Multispeed 2 DR, 640K 
яаа таят аааз а ©лд ГОП) 


TOSHIBA 
1100+, 2 DR, 640K 
йыйын 500 
3100, 1 DR, 640K, 10MB 
ceenea ws sess ss 252000 


Floppy Drives 


FUJITSU 
360K 1.2*****$79/$115 


TOSHIBA 
360K 1.2, 3.5” 
******$99/3$129/$129 


Hard Disk 


SEAGATE 

20MB ST225 KIT *****$319 
30МВ ST238 KIT*****$369 
40MB ST251 KIT*****$599 
30МВ 574038 30 MLS*$519 
80МВ 574051 30,MLS*$585 
80МВ ST4096 30 MLS*$999 


MINISCRIBE 
80МВ 28MLS *******$599 
80MB, 28MLS ******$869 


| Tape Backup 


ALLOY 
20/25MB For PC/XT or AT 


мето 


40MB For PC/XT or AT INT 


futu E wEeeewateeeeeM0Q 


GOMBFor PC/XT or AT EXT 


Шы лл айы йы ы а агу а 


ЕУЕНЕХ 
20MB 

INT/EXT ****$549/$669 
60MB 

INT/EXT ****$749/$849 


ARCHIVE INT 
&0MB For XT********$459 
40MB For АТ ********$499 


| Graphics 
ATI 
EGA WONDER ****$239 


CLONE 
MONOCHROME 
+ PORT **********500 
COLOR + PORT 


паезаза ав 5 eal 


EVEREX 
EGA**^**********9$195 
EDGE************$219 


HERCULES 
IN COLOR CARD" **$339 


NEC 
GB-1 EGA ********$359 


PADADISE 
AUTO EGA 480*****$379 


QUADRAM 
PRO SYNC *******3339 
STB Chauffer НТ **$175 
EGA Plus ********$295 


VIDEO 7 
VEGA DELUXE *****$239 


| Monitors 


AMDEK 410A 


eee seers жж ЖОЛЫ 


CTX COLOR “5269 


MICRO DISPLAY 
GENIUS 402*****$1295 


NEC 
MULTISYNC *****$559 
MULTISYNC PLUS *$959 


PRINCETON 
LM 300*********$1049 


SAMSUNG 
MONO/COLOR/EGA 
*******970/5269/5399 


SONY 
MULTISCAN 1302**$599 


MITSUBISHI 1371 
DIAMOND SCAN***$549 


Бал = -800-654- 
£3: peAmerican 1-800-654-5365 


Inquiry 428 


Marketing, Inc. 
1715) маға St Sum 104 fani Velim CA T7708 


Tech Support 
1-600-445-4763 


In CA Call 
(714) 754-1154 


Manufacturers name brand products are registered trademarks of those respective companies. 
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IMMEDIATE DELIVERY 


HEWLETT 
PACKARD 
7875А жаака аа ОТЕП 
DRAFT PRO *****$4680 


EPSON 
LX86/FX86E***3199/$385 
FX286/FX286E 

**$477/$515 
EX800/EX1000 

ehawene hee 5111/5713 

LQ2500 лата каз »сОсрп 


OKIDATA 
182/192 + /193 + 
*******5240/$399/$499 
292E/93E****$465/643 


NEC 
P 660/CP660 COLOR 
канааа кырт /S559 
P 760/CP 760 COLOR 
„жатаат *ОБАЗ/УТЗП 
Р 560XL/P960/XL 
«ттан СОр2/©6121[) 


TOSHIBA 
321 SL/341E 
«ттк тор 19/$699 
351 Model 11/351 Color 
K**?**1*$4*3**9052/851076 


PANASONIC 
10801/109 11***$169/$185 


Laser 


EPSON 
Laser Printer*****$1599 


HP SERIES 11° "51850 
KYOCERA F1010 


азаптанат 620722 


OKIDATA Laser 6 


a тккаяазетаастыаа 


QMS К15$5*****$2495 
TOSHIBA 


Page Lazer 12 pages рег minute 


tuxvweWwenetennestacoADD 


Terms: Orders shipped same day on ай 
stocked products. We accept Visa, Master- 
Card, 3% extra on Amex, wire transfers, 
qualified PO's and COD.’s- All products 
guaranteed to be the latestversion available. 
Only factory se дед and fullywarranteed pro- 
ducts stocked. PC American extends a year 


Multifunction 
AST 
Six Pack + ******$159 
Premium 256K ****$199 
Rampage PC 256K** *$257 


Rampage AT 512K***$399 
Advantage Premium 


БЫЧ КК! 


CLONE 
DISK 1/0, P,S,CL,G 


йа ды Ды S: L 


Multifunction Six Рак 


паника та жатта тата окна 


EVEREX 
Maxi Magic, 2MB, 0К 
EEMS ************$129 
1/0, P/S/ *********$69 


CHIPS 

296K 150 NANO/120 NANO 

жаакка к Ка аап AT з 
БАК 150NANO *******$15 
386, 256K RAM*****$10 
NEC V20/V30* * *$20/$25 
8087-3/80287-6 
Oe ee ee 110/9185 
8087-1/80287-10 
ааа ди А У. 


Scanner 


PRINCETON 
LS-30 w/oCR Software **$1046 
HP Scan Jet ****$1295 


EVEREX 
1200/2400 ****$99/3199 
US ROBOTICS 
1200/2400 INT 
катати таоло 
1200/2400/9600 EXT 
*******$115/$369/$699 


MIGENT 
РОСКЕТ төн 0148 


TOSHIBA 
Modem 1200 ** * **$324 


limited manufacturer's warranty to be free 
from defects in matenals and workmanship, 
on all products, except for drives who's 
warranty 15 90 days. Retumed items mus! 
be shipped prepaid and insured, 

bear a (MRA) number onthe shipping label 
Prices are subject to change 
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— gas | -3ө For System Installers BNC CRIMP |BNC TWIST-ON| BNC SPLICE шыл 


ом 
ee е For Electrical Contractors іва s =R 
Flat Telephone Cable for nee Mes | ж "Wee 


3039 БА ea, | 50-99 99 ea. | 50-39 


Modems and Telephone "as 58га. 


Cable manufactured to tough specifications required 
by most telephone companies. Available in four, six or 


eight conductors. 1M 5M Twin-ax Cable 
4-Conduclor $32.50/М $30.00/M SPECIAL LOW PRICES 
6-Conductor $42.50/M $40.00/M 1-3,000' - $199/m | 
8-Conductor $53.50/M $47.00/M 


Axel? \ 4-130000 - 185/m | К-8 
е 
Terme |10000-up - *165/m 


In Stock Now! 329, 359. 


ғ; ШЫ. | 
» 1 D-Connector to , T 
^^; A Modular Plug Adaptors - ч. 


PATCH PANELS 


-— Panels provide а ceniralized роті to orgamze cables These 
sturdy panels are 18" long lor rach mounbng Cut outs are fcr 

08-25, DB-15, DB-9, and COAX BNC connectors 

FOR DB-25 CONNECTORS. connectors not mcluded 


16 РОЗІТОМ...............219.95 


| E 
32 РО5Т!ОМ............... $24.95 I iea eec ow асы EM Ae or vire MON 

48 POSITION. ....... 2 34.95 Ф сеа еа 

64 POSITION. ...... sss 9.95 DB-28 Connector 10-49............ 


В Contaci to 50-99... "m 
DB-25 Connector 400 ир 


D-Sub-Miniature 
Connectors 


Industry Standard Connectors for: Data 
Cables - Computer Systems - Peripherals 


& od * € B € RON 


ALSO 9 PIN & 15 PIN D-CONNECTOR AT SAME PRICE 


PHONE OR WRITE FOR OUR CATALOG  1-(800)-992-3191 
We Ship via UPS We Welcome 


anywhere in U.S. Commercial Accounts 
DB-9P Plug 


Beet 2 s4 тз Ж EAGLE ELECTRONICS 
DB-15P Plug 85 65 ‚51 47 43 ; 
DB-15S Socket 97 77 60 ‚55 ‚50 

DB-25P Plug 97 77 60 55 44 1233 E. Colorado Blvd. Glendale, CA 91205 
DB-25S Sockel .97 i 60 ‚55 44 


| (818) 244-3191 Established 1963 [213] 245-2338 


14” RGB COLOR DISPLAYS CTX 1400 


CGA: Resolution 640 x 200 qN 14” TTL Monochrome 
CTX 1410 .42 Dot Anti Glare : А 
CTX 1411 .38 Dot Black CRT IGAD Linen „НАШЕЙ 
CTX 1421 .31 Dot Anti Glare Swivel Tilt Base 


EGA: Resolution 640 x 200 / 640 x 350 Green or Amber CRT 


CTX 1422 .31 Dot Anti Glare Flat Screen Display 


SPECIAL "T -— , 
PRODUCT:CTX 1421LP - Long Persistence OEM, Distributor, Dealer Inquiries Invited. 
720 x 480, .31 Dot CRT 


CTX 1424 .39 - Hi-Res 640 x 400 USA Head Quarter Eastern Region New England 
24 KHZ, .39 Det GRT CTX International Continental Technology Micro-Rep [Manufacturer Rep.) 
| і 260 Paseo Tesoro 300 McGaw Dr. 141 Brooks St., Suite 1 
CTX 1424 .31 - As Above With .31 Dot Walnut. CA 91789 Edison, NJ 08837 Brighton, MA 02135 
(714) 595-6146 (201) 225-7755 (617) 783-4877 
Fax: (714) 595-6293 
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Want PostScript? All You Have 
To Do Is Take Your Top Off. — 


Daring? You bet. But the revolution demands enhancement from The Laser Connection." Itre- 


that you do something revolutionary. places the top cover assembly on laser printers 
"What revolution?” you say? Desktop pub- — from H-P, Canon 9 NCR® and QMS ® And PS Jet 
lishing, of course! provides 13 typefaces, in any point size, for 100% | 
It all started with PostScript, ™ the marvelous compatibility with the Apple® LaserWriter™ and | 
page-description language from Adobe Systems™ — it supports all PostScript programs available — ! | ms | 
The first PostScript machines were phenomenal. for your IBM®PC.™ You dont have to buy | oOo = SASA 
Butso was the price. That's whenyoudecidedto а new printer to join the desktop publishing | Company Name: | 
settle for a laser printer without revolution. You just need to Address: у | 
PostScript. But those "à perform a d | State: Zi —_____rhone_ 
aregone. Now you can a act. Like mai ing in this C Please have a salesman call О Please send dealer information 
PostScripttoyour Hewlett- ии coupon to find out more p- е ne nogora Moble А3885 _ 
Packard Laserlet™ or Laserjet about PS et" Ог call- “piua ee demai oY HeweurPeckara Con Annie fea reped 
Plus™ And for only $2995. ing 1-800-523-2696. trademarks ef Apple Кырын. ii. OMS Bra газге ка Ар 
just take your topotfand (In Alabama, call лын еаресе Machines Cora. Батына генсе ата 
риї on PS let, the PostScript 1-633-7223 |. га en Ug MAMAS шшш Connection and PS Jet are trademarks of 
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Professional Capabi 


ty for 


Because your business needs require sophisticated, state of the art technology, 
you should take the opportunity to get a new handle on your business with 
MAS COMPUTING SYSTEMS. 


MAS 286 based portable and desktop configurations will provide you with what 
no other computer system can; a powerful, reliable, and thoroughly tested: product 
supported by a capable team of production engineers, technical assistance staff, 
qualified sales personnel, and a strong management team 


The MAS 286 based systems combine the best in adyanced technology to айога 
you more than just a computer, but an advanced Scientific tool to simplify age old 
problems. A choice of 8MHz, 10MHz, ог 12MHz 80286 CPU provides more speed 
and performance than either the IBM XT, the IBM AT or most other compatible 
systems. The 1Mb on board RAM also provides an ample amount of memory Space 
for most. sophisticated software, such as AutoCAD, Lotus, Word Perfect, dBase ПІ or 
any other specialized software package to meet your individual needs, Your choice 
of 3% or 5% inch floppy disk drives, a 20Mb up to 160Mb hard disk drive tape 
back up system, modem and much more allow you to expand your system andiats 
capabilities. The MAS 286 based system can provide you with all networking 
abilities such as Novell, Xenix, Muitiimk and more; 


Whether using if for business or personal use, the MAS 286 based system 
enables you to achieve more than 
you eyer imagined possible, 


ге ТӨШ 
d "" 
J ч 
1 


IB ur 
Pa 


AS TOP'SERTES "| Z WAS POHTABBIOSHEEXS 


MAS 800 AT Computing System i . MAS 8000 AT Portable System $2,199.00 
е 10МН2 "0" wait state, 1Mb memory е J0MH2, 1Mb memory 
е 30Mb fast access hard disk drive е 20Mb hard disk drive 
* Enhanced graphics adaptor and monitor • 1200 baud internal modem 


• Monochrome graphics adaptor 
MAS 200 TURBO XT Computing System . .$1,199.00 30Mb System $2,499.00 


е 8MHz, 640K memory 
е 20Mb hard disk drive MAS 2000 TURBO XT Portable System ...$1,599.00 
Monochrome graphics adaptor е 8MHz, 640K memory 
Clock, calendar, serial and parallel game ports е 20Mb hard disk drive 
High resolution monochrome monitor • 1200 baud internal modem 
Color System $1,499.00 • Monochrome graphics adaptor 
* Clock, calendar, serial and parallel game ports 
MAS 100 XT Computing System $ 899.00 
е 4.77MHz, 640K memory MAS 1000 XT Portable System $1,099.00 
• Two 360K floppy disk drives е 4.77MHz, 640K memory 
* Clock, calendar, serial and parallel game ports * Two 360K floppy disk drives 
е High resolution monochrome monitor • Monochrome graphics adaptor 
Color System $ 1,099.00 * Clock, calendar, serial and parallel game ports 


Call us for pricing on custom configurations to meet your system requirements. Quantity pricing available. OEM inquiries 
welcome. One year warranty on all parts, 90 days labor. For more information please call us at 213-306-3804. 


ІВМ XT/AT, AutoCAD, Lotus, WordPerfect, dBase ІП Plus, Novell, Xenix, and Multilink are respective trademarks of International Business Machines, Autodesk Inc., Lotus Development 
Corp., WordPerfect Corp, Ashton-Tate, Novell Inc., Microsoft Inc., and The Software Link, Inc. 


Systems 
z MEER M LL SIOl-I LL ы арқа a 
4077 GLENCOE AVENUE е MARINA DEL REY, CALIFORNIA 90291 9 213-306-3804 
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Leasing Program 
AVAILABLE 


MONOGRAPHIC SYSTEM $1,599 


* INTEL 80286 CPU, 6 MHZ/10 MHZ SWITCHABLE 
* PHOENIX BIOS 

• 1024K RAM (120 NS) ON MOTHER BOARD 

* CLOCK/CALENDAR WITH BATTERY BACK UP 

a 220W POWER SUPPLY 

• AT STYLE KEYBOARD 

* 1.2 MB FLOPPY DRIVE 

• DUAL FLOPPY/HARD DISK CONTROLLER 

• HIGH RESOLUTION MONDGRAPHICS ADAPTER 

. 12" HIGH RESOLUTION, FLAT SCREEN MONITOR 


20 MB MONOGRAPHIC SYSTEM $1,899 
* SAME MONOGRAPHIC SYSTEM FEATURED ABOVE, 
PLUS: 


• SEAGATE 20 MB HARD DISK DRIVE (65 MS) 


30 MB MONOGRAPHIC SYSTEM $2,199 


* SAME MONOGRAPHIC SYSTEM FEATURED ABOVE, 
PLUS: 


* SEAGATE 30 MB HARD DISK DRIVE (40 MS) 


40 MB MONOGRAPHIC SYSTEM $2,299 
• SAME MONOGRAPHIC SYSTEM FEATURED ABOVE, 
PLUS: 


* SEAGATE 40 MB HARD DISK DRIVE (40 MS) 


80 MB MONOGRAPHIC SYSTEM $2,699 
* SAME MONOGRAPHIC SYSTEM FEATURED ABOVE. 
PLUS: 


• SEAGATE 80 М8 HARD DISK DRIVE (40 MS} 


* INTEL 80287-8 MATH CC $a 
= INTEL 8087-2 MATH СО? 

• 1.2 MB FLOPPY DRIVE . " 

- 360 KB FLOPPY DRIVE а ve 
* 20MB ARCHIVE TAPE DF i á 

* 60MB ARCHIVE TAPE DF 

• AT 170 BOARD ISERIEL/P 


а 
- + > 4 
a a 


"There is hardly anything in the world thal some man cannot make 
a little worse and sell a little cheaper, and the people who consider 


price only are this man's lawful prey.” 


— John Ruskin 


EVERLEAD...WE МАКЕ A DIFFERENCE 
NATIONWIDE ONE YEAR ON-SITE SERVICE for our iim- 


ited warranty — Everlead Systems, Inc. warrants the personal computer sys- 
tems it manufactures to be free from defects in materials and workmanship for 
one year following the date of shipment from Everlead Systems, Inc. During 
the one year warranty period, Everlead Systems, Inc. will repair or replace, at 
its option, any defective products or parts through one of its 300 service 
centers cross the country at NO ADDITIONAL CHARGE. Our service centers 
have less than 4 hours average response ON-SITE. 


30 DAY TOTAL SATISFACTION GUARANTEE - Any system 
bought from Everlead Systems, inc. may be returned within 30 days from the 
date it was shipped from Everlead Systems, Inc. for a full refund of your 
purchase price of the system. 


EGA COLOR SYSTEM $2,089 MONOGRAPHIC SYSTEM $ 879 
* INTEL 80286 CPU. 6 MHZ/10 MHZ SWITCHABLE - INTEL 16 BIT 8088-2 CPU. 4.77 MH2/B MHZ 
SWITCHABLE 


e PHOENIX BIOS 

* 1024K RAM (120 NS) ON MOTHER BOARD 
= CLOCK/CALENDAR WITH BATTERY BACK UP 
* 220W POWER SUPPLY 

» AT STYLE KEYBOARD 

* 1,2 MB FLOPPY DRIVE 

* DUAL FLOPPY/HARD DISK CONTROLLER 

* ENHANCED GRAPHICS ADAPTER 

* 14" HIGH RESOLUTION, EGA MONITOR 


= PHOENIX BIOS 

* 640K RAM ON MOTHER BOARD 
* 180W POWER SUPPLY 

• AT STYLE KEYBDARD 

« 360K FLOPPY DRIVE 


* MULTH/O BOARD W/FLOPPY ORIVE CONTROLLER, 
PARALLEL/SERIAL/GAME PORTS, BATTERY BACK UP 
CLOCK/CALENDAR 


* HIGH RESOLUTION MONOGRAPHICS ADAPTER 
• 12" НОН RESOLUTION, FLAT SCREEN MONITOR 


20 MB ЕСА COLOR SYSTEM $2,399 
* SAME EGA COLOR SYSTEM FEATURED ABOVE, PLUS: 20 MB MONOGRAPHIC SYSTEM 51,279 
« SEAGATE 20 MB HARD DISK DRIVE (65 MS} * SAME MONOGRAPHIC SYSTEM FEATURED ABOVE, 
PLUS: 
* SEAGATE 20 MB HARD DISK DRIVE (65 Ме WITH 
30 MB EGA COLOR SYSTEM $2,699 CONTROLLER 
* SAME EGA COLOR SYSTEM FEATURED ABOVE, PLUS. 
« SEAGATE 30 MB HARD OISK DRIVE (40 MS) 30 MB MONOGRAPHIC SYSTEM $1,329 
= SAME MONOGRAPHIC SYSTEM FEATURED ABOVE, 
40 MB EGA COLOR SYSTEM $2,799 PLUS: 
* SEAGATE 30MB HARD DISK DRIVE (65 MS) WITH RLL 
* SAME EGA COLOR SYSTEM FEATURED ABOVE, PLUS: CONTROLLER 
» SEAGATE 40 MB HARD DISK DRIVE (40 MS) 
б " 40 MB MONOGRAPHIC SYSTEM $1,699 
50 MB ЕСА COLOR SYSTEM $3,199 * SAME MONOGRAPHIC SYSTEM FEATURED ABOVE, 
* SAME EGA COLOR SYSTEM FEATURED ABOVE, PLUS: PLUS: 
= SEAGATE 80 MB HARD DISK DRIVE (40 М5) • SEAGATE 40 MB HARD DISK DRIVE (65 MS) WITH 
CONTROLLER 


2. 5 4 .-.. $289 * AT MULTIFUNCTION BOARD (OK, EXPANDABLE TO 3 ! 
o" $169 « PARADISE AUTOSWITCH (TAXAN 560] ЕСА .. .... 
К А $129 “ 1200 BAUD INTERNAL MODEM (HAYES COMPATIBLE) , 
EA 226788 “ 2400 BAUD INTERNAL МООЕМ (HAYES COMPATIBLE) . 
И ; 5489 « ENHANCED 101 KEYBOARD Шел» Auer d 
. 5829 * LOGIMOUSE TEMP 
» MS-DOS 3 X ' " 


TERMS: All returned items must be as new, not damaged or modified, with all manuals, 
warranty cards, and packaging intact. Returned items must be shipped prepaid and insured, 
and must have a Evertead Systems, Inc. Credit Return Authorization (СВА) number on the 
shipping label. Everlead Systems, Inc5 limited warranty does not cover accidental damage, 
misuse, misapplication, or damage resulting from modification or service other than an 
authorized Everlead service center. 
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FOUNTAIN VALLEY CA 92708 
(714) 775-7115 


Financing Program 
AVAILABLE 


EVERLEAD TURBO AT EVERLEAD TURBO XT 


EGA COLOR SYSTEM $1,379 

• INTEL 16 ВІТ B088-2 CPU. 4.77 МН2/8 MHZ 
SWITCHABLE 

* PHOENX BIOS 

* 640K RAM ON MOTHER BOARD 

* 180W POWER SUPPLY 

* AT STYLE KEYBOARD 

* 360K FLOPPY DRIVE 


* MULTI-I/0 BOARD W/FLOPPY DRIVE CONTROLLER, 
PARALLEL/SERIAL/GAME PORTS. BATTERY BACK UP 
CLOCK/CALENOAR 


* ENHANCED GRAPHICS ADAPTER 
* 14" HGH RESOLUTION, EGA MONITOR 


20 MB EGA COLOR SYSTEM $1,779 


* SAME EGA COLOR SYSTEM FEATURED ABOVE, PLUS: 


* SEAGATE 20 MB HARD DISK DRIVE (65 MS) WITH 
* CONTROLLER 


30 MB EGA COLOR SYSTEM $1,829 


* SAME EGA COLOR SYSTEM FEATURED ABOVE, PLUS: 


* SEAGATE 30 МВ HARD DISK DRIVE (65 MS) WITH ВЦ. 
CONTROLLER 


40 MB EGA COLOR SYSTEM $2,199 


a SAME EGA COLOR SYSTEM FEATURED ABOVE, PLUS: 


* SEAGATE 40 MB HARD DISK DRIVE (65 MS) WITH 
CONTROLLER 


ЕМЕНІ ҒАП SYSTEMS, INL. 
HEADQUARTERS 


16490 HARBOR BLVD., SUITE A 


Monterey Park Branch 
223 М. GARFIELD AVE., SUITE 111 
MONTEREY PARK, CA 91754 
(818) 307-7393 


HOURS: MONDAY-FRIDAY 8:00-5:00; SATURDAY 10:00-5:00 PACIFIC TIME 


Inquiry 423 


QUALITY MICR DISTRIBUTORS 
1-800-MICRO 86 


SEAGATE е  MINISCRIBE ө TEAC ө TOSHIBA е IBM э COMPAQ е IRWIN ә 
SPECIAL THIS WEEK 


DIGITIZERS & oe eee HARD DISK DRIVES MOUSE CORNER 

Houston inst. DMP-51M SEAGATE ST225 20 MB wict. Logic Tech Mouse w/software seed - 

Houston inst. DMP-56 : Seagate $1238 30 MB wict. 3 IMSE w/Dr. Halo il W/CT 

3ummosketch 1201 Seagate 574038 AT Summasketch Mouse $269 

summasketch Pro 1812 Miniscribe 6085 71MB 28MS Genius Mouse 

HP Plotter 7475A : Maxtor 1140 140MB 

Caicomp 1041 GT plotter ; Atasi 3046 39MB | 

Calcomp 1043 GT piotter ; Priam ID40 40MB INTEL Compaq 386 АП Models Slow 
HP Draftpro plotter : 8028-8 Сотраа Portable Ill SCALL 


loline LP 4000 аа, 
FLOPPY DISK DRIVES Sasa ie ІВМ PC AT 339 30 MB 53,450 
| Toshiba 1/2 Ht. 3650KB 
MONITORS —— ешын: M. LR 
Mitsubishi XC-1409 Қоқыс o 908 | COPY CENTER 
Mitsubishi 4377 Dia. Scan Sharp 250 Personal 
Mitsubishi 1410C EGA+ and Sharp 270 
G EGA Сога Total 
Princeton ме PGA. DISK OPERATING SYSTEMS 
Sony TV-Monitor KVI3H CR | IBM PC DO 
Sony Multiscan CPD1302 Compaq DOS 24 
Magnovox Color RGB Microsoft DOS 3.2 
Taxan 770 14" Multiscan 
Taxan 650/557 Combo 
Taxan 635/557 Combo TAPE BACK-UP DRIVES 
Wyse Terminals Irwin 120 20MB Intemal - 
Irwin 145 40MB Internal Mdl. 30 2 Drives 


Archive ҒТ60 60MB ini. 
LASER PRINTERS Archive STé00 60MB Ext. Mdi. 30 20MB 
HP Laser Jet Series 2 | Tonburg 60 MB int. ATASI - 20416 Mdl 50 20М8 
ПР Toner М Мас m $83 | Mdl. 60 44MB 
em. Expansion Cor 
Epson GQ3500 | SOFTWARE 40 MEG. von F AE 
Okidata Laser Line ° | XEROX VENTURA PUBLISHER | Unformaited 46 MEG. | : 80 70MB 
NEW VERSION 1.1 Formatted 39.9 МЕС. | . 80 115МВ 


PRINTERS M Greer Pxcess Time - 99 MS. 
IC v A '459ео. 
S us J 
ione Norion Utility 4.0 | (ux 5559) 
Epson 276e y 
Eran (1200 Dollars & Sense 
Epson LQ2500 | Golden Bow 
Toshiba 351 Маі 2 


Toshiba 321 SL "new" ****SDEC|AL**** INTEL INBOARD 386 $1375 


е MAXTOR 
QHVX2Vd 


XEROX 
E 


é 
x»aauv 


- 
LL. 
О 
О 
@ 
о 
= 


IHSIGNSLIW 


Open Saturdays For Orders Onl West Coast Office ғ» епу D East Coast Office 
АП prices SH eer o cange ! ҚАНА Ls Ariel, ИИИЙ кіні sis фойе Мана ЕЗ 

А ; ico Blvd. Los Angeles, 00 Ost Ave. Westbury, NY 11590 
International Inquiries Welcome 213-474-3764 (In California) MA он 


ASHTON TATE 


Е 5 E POLICIES: e Minimum order $100. A ^ 
SERVICE e Next Day Shipping - Blue Label or Next Day Delivery Avalabie е Allow 1 wezh for personal 4 company checks. When you need competitive prices, 


е Prompt 8 Eficient Service e Letters of Credit! Accepted (maximum amount - $500) 5 -i б 
е Ёзтепзу® Product inventory e We accept certified checks, cashier checks. wired funda e Prepaid orders get 1% discount prompt service & complete Support, 
е Knowiadgesble & Experienced Sales Stat e All orders over 3500 must be pad by cashiat check, call us. 


ARCHIVE e LOTUS е NEC е HITACHI © ROLAND е HOUSTON INSTRUMENTS 


NOL13ONIHd 
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Inquiry 429 


EXTRA! EXTRA! combines the solid AT-level performance of 


the KAYPRO 286i апа laser-jet PAGE PRINTER II with Ventura 
Publisher — the proven leader in desktop publishing software. 


FROM 574.95 


Get the extra advantage with EXTRA! EXTRA! from Kaypro. 
The only desktop publishing system that's complete, integrated and 
turn-key ready. Polished, professional documents produced quickly 
and at a fraction of the cost of printing and graphic design. EXTRA! 
EXTRA! Desktop Publishing. Learn all about it at your authorized 


EXTRA! EXTRA! Kaypro dealer. 


7. ИНЕ L3 12 0 _ 2 | pg —: — 
шини — — — ——  -— 
= "ы Ж-Е ———— 

COM PUTER 8 
The Future’s Built In 
Lease-Link | 
Kaypro's Commercial Leasing * 
"a 
San Diego San Bernardino Garden Grove 


Computer Nook 
965 South "E" Street 
714-381-3446 


Inquiry 420 


Byte & Floppy Computers, Inc. 
9870 Hibert Street 
619-271-0611 


Inquiry 46 


12792 Valley View 
714-891-2001 


Inquiry 419 


Computer Applications 


Каурго5 Revolving Charge Plan 


La Crescenta 


Basic Computers 
3132 Foothill Blvd. 
818-957-4515 


Inquiry 415 


Trademarks: IBM, АТ, International Business Machines, Inc.; Ventura Publisher, Ventura Software, inc. 


FOCUS ON 


ALGORITHMS 


search and Destroy 


Last month, 1 described an al- 
gorithm for sorting text files 
into a list of unique words as the 
first step toward a book-index- 
ing system. The second step is 
to search a dictionary of “bor- 
ing" words, like "and," "the," 
and "but," for words to be excluded from 
the index. 

To actually produce a dictionary of 
boring words, you can “hunt and gather" 
using the Usort program from last 
month's column. Run it on a few hefty 
files and manually weed out all the inter- 
esting words and empty lines. The result- 
ing sorted list will serve as a good start to 
BORING.DIC; you can add new words at 
any time. 

You need to search this dictionary effi- 
ciently. As you read each new word from 
the text file, you must look it up in the 
dictionary and then reject it as boring if 
you find it there. Therefore, this lookup 
is a potential bottleneck for throughput 
speed. 


Plan Your Attack 

Searching algorithms are as various as 
sorting algorithms—and as important— 
since searching is the most fundamental 
of all computer operations. Some obvious 
instances are Search and Replace algo- 
rithms in word processors and Select а 
Record algorithms in databases. How- 
ever, a less obvious example is that every 
time you execute a program from the op- 
erating system, it must perform a directo- 
ry search. 

You can broadly distinguish searches 
into internal and external types. In an in- 
ternal search, all the data to be searched 
resides in memory; in an external search, 
it resides mainly on disk. You can choose 
either one of these for the Boring Words 
dictionary. 

The dictionary itself should be kept in 
a disk file, rather than embedded in the 
program, so that you can easily update or 
correct it. You can either read it into 
memory when the program starts or ac- 
cess it from disk as you need it; however, 


Dick Pountain 


Remove uninteresting 


words from your index with a Boring 


Words dictionary 


the latter method is too slow for it to ever 
be practical. Thus, an internal search of 
the dictionary read into memory at the 
beginning of the program is the most ap- 
propriate choice. 

Now, we need to choose a data struc- 
ture for the dictionary. At its simplest, 
the dictionary is an ASCII text file full of 
words: 


a 

ability 
able 

ably 
about 
above 
absolutely 


ьаФавеФфа 


I say “at its simplest" because it's possi- 
ble to encode the dictionary in various 
ways to enhance performance. We could 
apply text-compression techniques to re- 
duce its size and employ clever algo- 


rithms to generate all possible suffixes of - 


a root word (e.g., from "accept," you'd 
get "accepts," "accepted," and “ассері- 
ing"). However, it is convenient to start 
with a plain text file, as we can create, 
modify, and maintain it with an ordinary 
text editor; we can add the fancy stuff 
later. 

Since Usort is written in Turbo Pascal, 
let's treat the words as strings, so we can 
use the language's string-handling and 
comparison abilities, rather than reading 
in a stream of characters. Thus, we need 
an array of strings (listing 1); this will 
waste quite a bit of memory since you 
can't vary the size of an array at run time 
in Pascal (and most other compiled lan- 
guages), and strings are actually n by 1 
arrays. The "array" wordtype, there- 
fore, should be long enough to hold the 


biggest word likely to occur- 
16 characters is about right. 

However, since the average 
size of English words is only 
about six characters, short 
words like "and" and "but" 
waste 13 bytes apiece. One 
64K-byte segment—on an IBM PC, 
that's all Turbo Pascal allows you for a 
single array—holds about 3750 words; as 
much as half this space is wasted. 

We could save memory by reading the 
dictionary from disk, one character at a 
time into a one-dimensional array, and 
maintaining a separate array of pointers 
to the beginnings of the individual words 
(see figure 1). However, since 3750 
words is enough for the Boring Words 
dictionary, this seems like overkill. On a 
68000-based machine with lots of mem- 
ory, this problem isn't so critical. 


Choose Your Weapons 

Having (with a tinge of regret) chosen an 
array of strings as the main data struc- 
ture, now we need to search it. I tried 
three different algorithms to see how they 
compared in performance: sequential 
search, partitioned sequential search, 
and binary search. 

The simplest possible search algorithm 
is the sequential search: Start at one end 
and run down the array comparing each 
element with the target string (see listing 
2). This is also the slowest search (apart 
from examining elements at random): 
You must examine all the elements if you 
don't find the target and, on average, half 
of them if you do. However, if the array 
elements are not in any known order, it is 
the only method available. If the elements 
are ordered, you can use either the parti- 
tioned sequential search or the binary 
search. 

continued 


Dick Pountain is a technical author and 
software consultant living in London, 
England. He can be contacted c/o BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. 
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It's natural to expect to find a dictio- 
nary in alphabetical order. In this case, 
you can improve the sequential search it- 
self, since you can end the search as soon 
‚ asthe current element becomes alphabet- 
ically greater than the target; for exam- 
ple, if the target is "accept," we can quit 
if we don't find it before "add." Hence, 
on average you need to search far fewer 
elements than you did with the unordered 
list (see listing 3). Unfortunately, this al- 
gorithm doesn't terminate when the tar- 
get is alphabetically greater than the last 
element in the dictionary; it just hangs. 

You can prevent this either by intro- 
ducing a test on dictionary size or by add- 
ing a sentinel (or stopper value), which is 
greater than any possible target, as the 
last element in the dictionary. I used 
"ZZZZZLZZZZZZZZ2'"—rather appropriate 
for a list of boring words. We could have 
used the target value itself as a sentinel in 
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listing 2, since it makes the equality test 
succeed, and omitted the size test. 

You can further improve a sequential 
search by partitioning the dictionary into 
smaller sub-units and searching only one 
of them. For a dictionary, the obvious 
partition is the initial letter. By keeping 
an index array of pointers to the first dic- 
tionary word beginning with a, with b, 
and so forth, you can enter the dictionary 
at the right place and search only those 
words beginning with the right letter (fig- 
ure 2 and listing 4). The sentinel 
“ZZZZZZZZZZZZZZz is the final dictionary 
entry for z. This is almost the same algo- 
rithm used in the sort routine given last 
month, but using arrays instead of linked 
lists. 

To extract the last bit of power from the 
algorithm, I decided to sort the dictio- 
nary words inside each partition by in- 


39 с 9% с; »* 


creasing length (e.g., “а,” "an," "as, 


Listing 1: А string array for the Boring Words dictionar y. 


type wordtype = string[16]; 


var boringWords: array [1..3750] of wordtype; 


Dictionary 


Figure 1: А memor y-saving dictionary using pointers to locate individual entries. 


Listing 2: An ordinary sequential-search algorithm in pseudocode. 


Program SequentialSearch 

Here «- 0 

REPEAT Here <- Here + 1 
UNTIL Dictionary [Here] = Target 
OR Неге > DictionarySize 

IF Неге > DictionarySize 
THEN Target not found 
ELSE Target found at Here 
ENDIF 


Listing 3: A sorted sequential-search algorithm in pseudocode. 


Program SortedSequentialSearch 
Here «- 0 
REPEAT Here «- Here + 1 
UNTIL Dictionary [Here] >= Target 
IF Dictionary [Here] > Target 
THEN Target not found 
ELSE Target found at Here 
ENDIF 
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"at," “and” . . .) rather than alphabeti- 
cally, on the assumption that small bor- 
ing words are more common than long 
ones. 

Frequency is a form of ordering; if we 
know anything about the relative frequen- 
cies of occurrence, we can greatly assist a 
sequential search by putting the most fre- 
quently used items first (see listing 5). 
For this version, we need a sentinel at the 
end of each partition; I arbitrarily chose a 
blank or null string (which translates to 
an empty line in the actual disk file). 

The stopwatch told a cheering tale. 
Running last month’s column (17K bytes) 
as a test file against a dictionary of 1000 
words, the plain sequential search took 
24 minutes to check every word, while 
the improved version took 42 seconds; 
this is more than a thirtyfold improve- 
ment! 

So there we have it; the triumph of in- 
genuity over a poor algorithm. Hmm, 
well, perhaps not... . I had improved 
the sequential search at the cost of a far 
more complex and inconvenient dictio- 
nary structure that was more difficult to 
update and maintain (each partition must 
be separately sorted by string length). 
This version also requires more complex 
code to read data into the array, as the 
pointers for the index need to be com- 
puted. Changing to a binary-search algo- 
rithm gave almost the same improvement 
in performance using the original alpha- 
betically sorted file. 


Divide and Conquer 

The binary search, sometimes called the 
binary chop, belongs to the class of algo- 
rithms that employ the “divide and con- 
quer" philosophy. To solve a complex 
problem, reduce it to several simpler sub- 
problems; if these are not soluble, divide 
them again, and keep doing this until you 
get down to problems simple enough to 
solve. 

To perform a binary search on a sorted 
dictionary, first find out which half of the 
dictionary the target lies in; then find out 
which half of that half the target lies in, 
and so forth. Eventually, the divisions 
become so small that you arrive at a sin- 
gle value that either is or is not the target, 
and the search is complete. Using this 
method, to find a target among N values, 
you will need about log;N iterations; for 
example, for 1000 words, it will take ap- 
proximately 10 tries, as opposed to 500 
for a sequential search. 

It's important to note that you can per- 
form a binary search only on sorted data; 
if the data is not ordered, you can't deter- 
mine which half of it any particular value 
lies in. The algorithm (listing 6) works by 
keeping two goalpost variables called 

continued 
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Figure 2: A dictionary partitioned alphabetically with pointers to locate each 
partition. 


Listing 4: A partitioned sequential-search algorithm in pseudocode. The words 
are alphabetically partitioned and alphabetically sorted within partitions. 


Program PartitionedSequentialSearehl 
Key «- FIRSTLETTEROF(Target) 
Неге <- Index[Key] - 1 
REPEAT Here «- Here + 1 
UNTIL Dictionary [Here] >= Target 
IF Dictionary[Here] > Target 
THEN Target not found 
ELSE Target found at Here 
ENDIF 


Listing 5: A partitioned sequential-search algorithm іп pseudocode. The words 
are alphabeticall y partitioned and sorted by word length within partitions. 


Program PartitionedSequentialSearch2 
Key <— FIRSTLETTEROF (Target) 
Here <- Index[Key] - 1 
Found <— FALSE 
REPEAT 
Here <—Here +1 
Current «- Dictionary [Here] 


IF Current = Target * 
THEN Found «- TRUE 
ENDIF 


UNTIL Found = TRUE 
OR LENGTH(Current) » LENGTH(Target) 
OR Current - BLANK 

IF Found ete. 


Listing 6: A binar y-search algorithm in pseudocode. 


Program BinarySearch 
Left <— 1 
Right <– DictionaryEnd 
REPEAT 
Try «- INTEGER( (Left + Right) / 2) 
| IF Dictionary[Try] > Target 
| THEN Right«- Try- 1 
ELSE Left«- Try +1 
ENDIF 
UNTIL Dictionary[Try] = Target 
| OR Left > Right 
IF Dictionary[Try] = Target 
THEN Target found at Try 
ELSE Target not found 
ENDIF 


CLOSEOUT OF 
COMPUTER MODEMS 


KYOCERA® MODEM 


Telecommunications Link! Extend the 
power of your personal computer with this 
Kyocera® KM1200S Modem. With this 
modem and the right software, you can 
retrieve information from commercial data 
bases, computerized bulletin boards, and 
so much more. It's small enough to fitunder 
your telephone...simple to set up and 
operate. Thanksto a manufacturer's close- 
Out, it can now be yours atthis remarkably 
LOW liquidation price! 


e Compatible with the IBM® PC, XT, AT, or 
Any Other Computer or Terminal with an 
RS-232C Serial Рог. | 

ө Variable Transmission Speed of 110, 300, 
or 1200 bps in Full-or Half-Duplex 
Operating Modes. 

€ Auto-Dial/Redial for Easy, Convenient 
Automatic Speed Dialing. 

e Auto-Answer Takes Incoming Calls. 

€ Bell 103, 212A Compatible. 

ө Comes with U.L Listed Power Adaptor, 
Modular Cord, User's Guide. 1V2"H х 
6%"W x 10"D. 


2-Year Limited Factory Warranty. 


recae! i 


Мет H-2625-7201-874 Ship, hand: $4.50 ea. 


Credit card members can order by 
phone, 24 hours a day, 7 days a week. 


Toll-Free: 1-800-328-0609 


Sales outside the 48 contiguous states aresubjectto | 
special conditions. Please call or write to inquire. | 
ШЕШ БЫН ШЕШ ШЕШ ШЕШ ШЕШ БЕН БЕН dL E 
SEND ТО: Item Н-2625 
! II Direct Marketing Corp. 
1405 Xenium Lane N/Minneapolis, MN 55441-4494 


Send... Computer Modem(s) Item H-2625-7201-874 at 


E $79 each, plus $4.50 each for ship, handling. (Minnesota i 
residents add 6% sales tax. Sorry, no C.O.D. orders) i 


П My check or money order is enclosed. (No delays in 
processing orders paid by check.) 


b 
[s eGA 
Ш Acct. No. E соқа, zum arm | 


Ё PLEASE PRINT CLEARLY 


' | Мате 
| Address mamm Apt. li 
Ц City І 
State ——— DP LMÁ— 
i Phone H 


E Sign Here Ц 
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Target = М 

Left=A Right = Y 

Try 2M қ 

M not > № Try 


Left № Right = Y | 
Try 4 О O>N A С E M О ү 


Left Try 


Left=N  Right=N 
Try zN 
Got it! 


Left 
Right 
Try 


Figure 3: A diagram of the goalpost algorithm for a binary search (see listing 6). 


Listing 7: A Turbo Pascal 3.0 implementation of a Boolean function called 
Boring( ). This function returns True if its argument is in the Boring Words 
dictionary and False if it is not. 


const maxDict = 3750; {maximum allowable dictionary entries} 
type wordtype = string[16]; 
var boringWords: array [1..maxDict] of wordtype; 
dictionary : text; 
endDict :integer; 
procedure ReadDictionary; 
var i: integer; 
begin 
Assign(dictionary, 'BORING.DIC'); 
Reset (dictionary); 
1f]; 
repeat 
readin(dictionary,boringWords[1]); 
1:=1+1 
untileof(dictionary) or (1» maxDict); 
endDict := і; (number of actual dictionary entries} 
Close(dictionary) 
end; 
function Boring(word: wordtype): boolean; 
var left, right, try, svleft, svright: integer; 
begin 
left := 1; 
right := endDict; 
repeat 
svleft := left; svrlght := right; 
try := (left + right) div 2; 
ifword< boringWords [try] 
thenright:- try-1 
else left :- try +1; 
until (word = boringWords[try]) or (svleft> svright) ; 
1f word = boringWords[try] 
then Boring := true 
else Boring := false 
end; 


Listing 8: Change line 8 in USORT. PAS’s main program to this and insert 


ReadDictionary; after line 2 to interface with the Boring( ) function. 


if not Boring(word) 
then Place(sortList[firstletter] ,word) ; 
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Left and Right; they begin by pointing at 
the respective ends of the dictionary. 
Then we inspect the dictionary entry, Try 
(lying, as near as possible, midway be- 
tween Left and Right), to see if it is great- 
er than the target. If it is, we move the 
Right goalpost to one position to the left 
of this Try, and try again; otherwise, we 
move the Left goalpost to one position to 
the right of this Try (see figure 3). 

Ав you can see, it's possible to hit the 
actual target by luck before the process 
narrows the field to a single value. If the 
target is not found, the algorithm termi- 
nates when the goalposts cross over each 
other (i.e., Left > Right). 

Running the same test we ran with the 
sequential-search algorithm, the binary- 
search implementation (listing 7) took 60 
seconds—slower than my fine-tuned se- 
quential search, but a small price to pay 
to retain a simple dictionary structure. 
You can add listing 7 to the Usort pro- 
gram in last month's column to test each 
word before you sort it to see if it's bor- 
ing. Change line 8 of the main program to 
the line in listing 8, and insert ReadDic- 
tionary; after line 2. [Editor's note: A 
combined listing is available in Turbo 
Pascal 3.0 source code for the IBM PC 
and compatibles on disk, in print, and on 
BIX as INDEX.PAS; see the insert card 
following page 256 for details. It is also 
available on BYTEnet; see page 4.) 

You can also tweak a binary search. 
It's quite easy to partition the boring 
words by first letter as before and then do 
a binary search within each partition. A 
more elegant improvement would be to 
compute a Try point, which is not simply 
the midpoint between Left and Right but 
lies closer to where we think the target 
belongs. In alphabetically ordered data, a 
target word beginning with 4 is much 
closer to z than it is to a, so we could 
choose a Try point nearer to 2. 

You achieve this interpolation search 
merely by substituting a better interpola- 
tion for the expression INTEGER( (Left 4 
Right)/2).It's much easier to do for nu- 
meric data than for strings, however, as 


‚ the "distance" between two strings is not 


easily defined (you need to use more than 
just the first letter). Thus, it's not appro- 
priate here. 


Simplicity Triumphs 

Ifthere 1s a moral to this tale, it's that the 
simple binary search is the way to go 
unless you have darned good reason not 
to. The sequential search is excusable 
only when you can't easily keep your data 
sorted or you have little of it (fewer than 
20 items). This is true only for pure 
searching, though; if you need to insert 
data, that's a different story. Another 
time. ш 


Stop fooling around. It's time to get hardcore about software. With 
Microsoft. i 

We'll give you all the resources you want. Tens of millions in R&D 
funding. Along with one of the most elementary tools for thinking— a 
door, which leads to your own private office. All backed by management 
that truly does speak your language, because they probably helped write it. 

We're serious about software design. If you are, too, then apply 
right now for one of these opportunities. 


Software Design Engineers 


We're working on everything from compilers, operating systems, and 
networking to sophisticated graphics, powerful productivity software and 
more. You could be, too, if you have programming experience and a 
background that includes micros, “С”, 8086, UNIX*/XENIXS, or 
MS-DOS®. 

There are opportunities to work with our teams in systems, applica- 
tions, or languages. 

If you qualify, Microsoft offers you an opportunity to live and work 
where the quality of life is high and the cost of living is low— the beau- 
tiful Pacific Northwest. Along with amenities such as a health club mem- 
bership, workout facilities and parcourse, plus an array of benefits. 

To apply, please send your résumé in confidence to: 

Human Resources, Dept. H-887BYTE, 
MICROSOFT CORPORATION, 16011 N.E. 
36th Way, P.O. Box 97017, Redmond, 
WA 98073-9717. We are an equal 
opportunity employer. Апа no phone 
calls, please. If we like what we see, 
we'll call you. 


-. 
Фи ar 
- 


©1987, Microsoft Corporation 
*UNIX is a trademark of AT&T Bell Laboratories. 
XENIX and MS-DOS are trademarks of Microsoft Corporation. 


AUGUST 1987 * BYTE 


261 


ы 
{з= „үтү 


| 
Ел 


Ж 
lar ae Р A ur imm n 
4 


ш = M m m mM 


Add up to 96K jc 
above 640K to all ig 
programs, including UP 
PARADOX and 123 || Rear 


eae 


| = 
| 
il 
м 


БЕШ 
Panty-checked 256K 


with a one-year 
warranty. 


= 


Run custom software 
or the 3270 PC 
Control Program 
above 640K 


= =, = Ба i ed : = * йыш. | Ё 
[| p Tc ІНІ ре * i 
1| 
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Mem. programs like 
ii Sidekick above 640K 
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тес) ATs memory to 640K 
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= the IBM PC, XT, AT, 
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memory to programs 
supporting the 
Lotus/Intel/ 
Microsott 
specification 32. 


MAXIT а-ар works above 640К 
for only $195. 


Break through the 640K bamer. 


MAXIT increases your PC's available 
memory beyond 640K. And it does 
it for only $195. 
MAXIT includes a 256K half-size 
memory card that works above 
640K. MAXIT will: | 
m Add up to 96K above 640K to all 
programs. 
ш Hun memory resident programs 
above 640K. 
m Тор off an ІВМ AT's memory from 
512K to 640K. 
m Expand 1-2-3 Release 1А or 2.0 
worksheet memory by upto 256K. 
в Add expanded memory above 
640K to programs like Symphony 1.1. 


Big gain — no pain. 

Extend the productive life of your, 
IBM PC, XT, AT or compatible. Build 
more complex spreadsheets and 


databases without upgrading your 
present software. 


Installation is a snap. 


MAXIT works automatically. You 
don't have to learn a single new 
command. 

If you have questions, our cus- 
tomer support people will answer 
them, fast. MAXIT is backed by a 
one-year warranty and a 30-day 
money-back guarantee. 


Order toll free 1-800-227-0900. 


MAXIT is just $195 plus $4 ship- 
ping, and applicable state sales tax. 
Buy MAXIT today and solve your 
PC’s memory crisis. Call Toll free 1- 
800-227-0900 (In California 800- 
772-2531). 

We accept VISA, MC, AE, and DC. 


wf: 
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OsborneMcGraw-Hill 


2600 Tenth Street, Berkeley, California 94710 


MAXIT is a trademark of McGraw-Hill CCIG soltware. IBM is a registered trademark of International Business Machines Corporation; 1-2-3 and Symphony are 


registered trademarks of Lotus Development Corporation, Sidekick is а registered trademark ol Borland International, Inc, PARADOX is a trademark of ANSA 
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Moving Toward AI 


Ezra Shapiro 


For some time, I've been of the 
opinion that the dividing line 
between applications and pro- 
gramming languages is an arti- 
ficial obstacle to tapping the 
power inherent in today's 
microcomputer systems. Why 
should you be forced to limit your activi- 
ties to what application programmers 
thinkyou need? Wouldn't it be nice to de- 
velop your own specifications for an 
application? 

I'm not alone in this view; witness the 
success of programmable databases, 
spreadsheets with powerful macro lan- 
guages, and the internal command lan- 
guages of integrated packages like 
Framework, the Smart series, and Open 
Access. True, you still have to do some 
progranmiming, but at least you're freed 
from having to cope with the headaches 
of file access, I/O, screen handling, op- 
erating system calls, and basic interface 
design. 

This month ГЇЇ be talking about pro- 
grams that are a step in the right direc- 
tion; all of them push the horizon just a 
little bit further. They blur the dividing 
line, and I think that's a good thing. 


Artificial Intelligence Delight 

Let's say you were going to create some 
tools for demonstrating AI techniques to 
a mass audience. What language would 
you choose? Prolog? LISP? Pascal? 
BASIC? How about Lotus 1-2-3 macros? 
After all, Lotus macros can handle vari- 
ables, subroutines, branching, and Bool- 
ean logic as well as numeric functions. 
And face it, if you wanted to let the public 
play with your source code, consider that 
there are more copies of 1-2-3 in day-to- 
day use than there are of any serious pro- 
gramming language. 

That's the thesis behind Robert Ben- 
son's If/Then (If/Then Solutions, $69.95 
plus $3 for shipping and handling), a 
marvelous little AI training package built 
entirely out of Lotus 1-2-3 macros. I ad- 
mit that had Benson merely called me and 
explained the product, I would have as- 


A nifty Al trainer 


and two programs for developing 
self-contained courseware 


sumed that he was yet another fruitcake 
programmer who'd been staring at the 
screen too long. Fortunately, I was intro- 
duced to him at a computer show by Guy 
Kewney, a British friend with a sharp eye 
for quality and talent. А few weeks later, 
Benson walked me through a full demon- 
stration of the package, and I left the ses- 
sion impressed with his intelligence and 
programming skill. I also took a copy of 
If/Then, and I’ve been pleased with it. 

If/Then is designed as a step-by-step 
course for anyone who wants to learn the 
fundamentals of AI programming. It con- 
sists of a large collection of small spread- 
sheets and a terse but well-written 
manual. Clear, understandable demon- 
strations illustrate the basic concepts of 
AI: forward and backward chaining, 
knowledge representation, tree-struc- 
tured rule bases, demons, inference en- 
gines, and so on. 

These worksheets have little relation to 
the kinds of things you normally do with a 
spreadsheet; the example of forward 
chaining shows the steps a robot would 
take to locate and turn off a light switch. 
However, each demonstration is easy to 
follow. Benson has even implemented a 
moving arrow that indicates which rule is 
being tested as his macro programs pro- 
gress from start to finish. 

Some of the worksheets (like the robot) 
are complete, self-running programs; 
others prompt you for information and let 
you construct solutions to simple AI 
problems. If/Then moves gradually from 
the elementary to the sophisticated; 
you'll find it an excellent tutorial. Benson 
estimates that 10 hours with If/Then 
should be enough to give you a working 
knowledge of the rudiments of AI. I'd say 
he's an optimist; allow 15 to 20 hours. 

But don't assume that If/Then is only a 


home-study course in AI; it's 
also a brilliant dissertation on 
the art of writing Lotus 1-2-3 
macros. Benson makes the 
spreadsheet program jump 
through hoops, and he provides 
thorough documentation on 
what he's done and why he's done it. Ап 
examination of If/Then reveals a pro- 
gramming style well worth imitating. 

Further, because If/Then is done with 
macros, you can borrow chunks of the 
source code for your own projects. If you 
want to create a rule-oriented interface 
for a "smart" worksheet application, 
If/Then provides a flexible toolkit. 

I wouldn't recommend 1-2-3 as the 
best environment for heavy-duty AI de- 
velopment; spreadsheet recalculation is 
probably not the fastest engine for com- 
plicated algorithms. If you've got a big 
project, you'd be better off with a com- 
piler optimized for the job, or with a 
commercial expert-system shell. 

However, if you want to add a friendly 
front end to a 1-2-3 database, or to per- 
form a what/if spreadsheet analysis that 
branches on multiple conditions, If/Then 
can get you started without costing an 
arm and a leg. I also recommend If/Then 
for simple prototyping. If you're not pos- 
itive that an AI approach is the correct 
method for solving a particular problem, 
you can use If/Then's macros as the basis 
for modeling your logic before you invest 
in more powerful tools. 

So if you own Lotus 2.xx and have an 
interest in exploring the potential of АТ, 
or 1-2-3 itself, or both, this product is a 
must. It's a small jewel of a package. 


But of Course 

Bill Appleton, the author of Course 

Builder (TeleRobotics International, 
continued 


Ezra Shapiro is a consulting editor for 
BYTE. Contact him at P. O. Box 146069, 
San Francisco, CA 941 14. Because of the 
volume of mail he receives, Ezra, regret- 
fully, cannot respond to each inquir y. 
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Course Builder lets 

you manipulate Toolbox 
routines with nary a 
line of programming. 
But that's not the really 
nifty part. 


$299), started with the observation that 
teachers who wanted to develop com- 
puterized instructional materials were 
often forced to learn how to program. 
Though this might not seem like a big 
deal for someone in computer science or 
engineering, for people teaching subjects 
like eighth-grade English, say, it was 
often an insurmountable hurdle. As a re- 
sult, teachers without programming 
knowledge—or the time to master a lan- 
guage—found themselves modifying 
their curricula to match the capabilities of 
commercially available educational soft- 
ware or simply abandoning the idea of 
using computers in the classroom. 

The existence of the Macintosh Tool- 


box ROM routines made the situation 
even more frustrating. Here were all the 
components necessary for creating dyna- 
mite courseware—windows, menus, dia- 
log boxes, click buttons, graphics—orga- 
nized into convenient modules that could 
cut development time dramatically. But 
you still had to learn how to program, and 
you also had to navigate through the ar- 
cane syntax of /nside Macintosh. The 
solution was tantalizingly close but still 
out of reach. 

Enter Course Builder, a direct descen- 
dant of World Builder (Silicon Beach 
Software, $79.95), an earlier Appleton 
program. World Builder is a graphics- 
and-text adventure-game authoring sys- 
tem for the Mac. As an author, you create 
a maze of "rooms" through which the 
player wanders. You can set up pictures 
and text descriptions for each room and 
add monsters, weapons, treasures, and 
sound effects to makethe player's journey 
more interesting. 

Each object you add to the game is con- 
structed by accessing specialized dia- 
logues; you essentially have subprograms 
for mapmaking, graphics editing, mon- 
ster creation, and so on. The player, of 
course, is blissfully unaware of all this 
when playing the game. He or she col- 


lects booty, battles enemies, and tries to 
figure out the underlying logic of the 
map. Why not apply the same technique 
to designing courseware? 

That's exactly what Course Builder 
does. Instead of creating a map of rooms, 
you begin by laying out a diagram of the 
structure of your course. А palette along 
the left edge of the screen provides icons 
that represent the building blocks of 
course design: text and graphics display, 
multiple-choice questions, string match- 
ing, essay questions, and so forth. You 
pull icons from the palette into your work 
area, then link the blocks by pulling ar- 
rows between them. This is equivalent to 
drawing a flowchart on paper. Once 
you've outlined the basic structure, you 
click on each of the blocks and add the 
actual course material. 

The arsenal of possibilities is incredi- 
bly rich. Course Builder lets you manipu- 
late Toolbox routines with nary a line of 
programming. You can develop pull- 
down menus, dialog boxes with working 
radio buttons, scrolling text displays, stu- 
dent input areas, whatever. Organization- 
al options allow for straight sequential 
progression from one area to the next, 
random drill, or branching access as de- 

continued 
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WAYTRON INT’L, INC. 
(Manufactured for WiseTEK) 


«m TURBOAT-286 w/3MF Motherboard 
* 80286 CPU 

• 6, 8, 10 MHz 

• Phoenix BIOS 

• On Board Rechargeable Battery 

• On Board Serial/Parallel/Game Port 
е 3MB Memory Capacity On Board 

• 80287 Socket Ready 

• Chip Technology VLSI Chip Set 


TURBO AT-286 System ш 
• 80286 CPU 
• Phoenix BIOS 
е 640K On Board Up To 3 MB 
е Slide in Case w/220W Power Supply 
* 6/8, 6/10 Dual Speed 
(Keyboard Selectable) 
• 1.2 MB or 360K Floppy Drive 
• Western Digital WA-2 Controller 
е AT Type Keyboard 
е Hardware Reset Ready 
е Serial/Parallel/Game Port 
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MICRONIC INT'L CORP. 
108 E. 16th Street 


We also have TURBO XT (4 LAYER), MINI AT (XT Size) 


Distributors, Dealers, Education, 
Corporation, VAR, OEM Welcome 


AT and XT are the registered trademark of International Business Machines. 


513 Valley Way 
Milpitas, CA 95035 
TEL: (408) 263-1237 
FAX: (408) 263-1870 


New York, NY 10003 
TEL: (212) 529-4699 
FAX: (212) 529-9926 


264 BYTE * AUGUST 1987 Inquiry 270 


How to choose an 


Online services make your PC 
come alive. But before you 
settle on one, here are some 
helpful tips. 


1 What are you going to need | " | 


it for? 

Some services cater 
primarily to investors, while 
others are trying to be all things 
to all people. The Source, on 
the other hand, offers a carefully 
developed blend of sophisticated communications 
tools, easy-to-find information and active 
Special Interest Groups that can be used for 
business support, personal enjoyment and 
household education. 

What will it cost to learn? 

After you find a couple of services 
that seem to fit your needs, ask about their 
tutorial offerings. If they don't have any, forget it. 
Beware of services that offer free connect time 
without a tutorial. This time gets used up fast 
and then youre on your own. 

The Source has a free, award-winning 
tutorial thats an easy, step-by-step guided tour 
of services including business and investing, travel 
and communications. It gives you all the time you 
need to learn because there are never online 
charges for the tutorial. 


Check out the customer support staff. 

Can you get through to them easily? 
Are they helpful? Do you like them? Ask 
tough questions about the service and see if they 
can handle them. Our customer support number 
is 1-800-336-3330, by the way. 


The Source is a carefully developed package of easy- 
to-use online servicesincluding electronic mail, 
computer-to-computer conferencing, travel services, 
business and investing information, Special Interest. 
Groups, electronic bulletin boards, news, weather 
and sports, education, games, shopping and more, 


| 
| 
| 
| 
| 
| 
| Source today, call 1-800-336-3366* and give the operator 
| 
| 
| 
| 
| 
| 


Be sure you get your 
moneys worth. 

This is tough some- 
times. Services that advertise 
that they cost less, can end up 
costing more. Services that look 
like they offer everything can be 
a disappointment when you join 
and have to pay extra for the 
services you really wanted. 
Before you join, find out which 
services have surcharges or premium program 
charges. The Source is one of the few networks 
that doesn't offer a lot of “a la carte" pricing. We 
actually charge less for heavily used services like 
our Special Interest Groups. 


"Ну TheSourcenow | 
and we'll pay your 
registration fee 


This limited-time free offer is a great way to find out if 
The Source is the online service you want. To join The 


the claim number below. The Source will pay for your 
$49.95 registration fee.** You may also purchase the 
SourcePak Users Manual at a special reduced rate of $12.95 
(а $19.95 value) Claim * 78DJ338 


1-800-386-3866* 


“Тп Canada and Virginia 
1-703-821-6666 

**Your $10 monthly member- 
ship fee includes an equal 
amount of usage. Online 

rates as low as 10¢ per minute. 


Offer expires 8/80/87 N 


The Source is a registered service mark of Source Telecomputing Corporation 


'Ihe INFORMATION NETWO К 


The Source, PO. Box 1805, McLean, VA. 22102 
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©1987 Source Telecomputing Corporation 
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termined by the teacher or the student. 

Course Builder can quiz on computa- 
tions, match input strings with correct re- 
sponses, and solicit essays from students. 
You can define sensitive 'mouse re- 
gions" on the screen, associate text or 
graphics objects with those regions, 
and—presto!—you сап have the student 
unscramble words or puzzle pieces, as- 
semble diagrams, and match shapes. 

You've also got two graphics editors, a 
drawing editor, and a bit-map editor; 
sprite animation that can extrapolate mo- 
tion from a starting position to an end po- 
sition; the ability to add music from 
MusicWorks and sound effects captured 
with the MacNifty digitizer; and spoken 
output through Apple's Macintalk speech 
generator. Course Builder will even track 
the student's answers, measure response 
time, score the results on either points or 
percentages, and provide a report when 
it's all over. 

Now for the really nifty part. Not only 
can you generate impressive courseware 
without going near a programming lan- 
guage, but Course Builder generates 
stand-alone applications. You don't need 
to distribute copies of the program itself; 
every course you develop is an indepen- 
dent program. 

The copy I evaluated was a prerelease 
version, but I was told that it was essen- 
tially in finished form, and I had few 
problems. I found nothing I'd consider a 
real bug. Screen repainting was a bit er- 
ratic moving from section to section, but 
that's probably not Course Builder's 
fault; I assume the glitches are in the 
Mac's ROM routines. Апа because the 
Mac isn't really a multitasking machine 
yet, trying to run music and speech and 
sprite animation and requiring student in- 
put at the same time isn't particularly 
effective. 

The lack of a real help system was irri- 
tating at first. The icons you use to build 
the structure flowchart are not self-ex- 
planatory, and a rudimentary help screen 
or two would be nice. But after an hour 
with the documentation and the example 
files on disk, I began creating courseware 
experiments with surprisingly little 
effort. 

Course Builder is easy to learn, though 
I would appreciate a demonstration 
course that teaches how to use the pro- 
gram. The most extensive sample pro- 
vided with the package merely advertises 
Course Builder's features; it doesn't ex- 
plain how to use them. But on the whole, 
Course Builder is an excellent piece of 
software. 

The only real competition for Course 
Builder is Guide (OWL International, 
$134.95), the hypertext system for the 
Macintosh. Both Bruce Webster and I 
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Course Builder 

TeleRobotics International Inc. 
8410 Oak Ridge Highway 
Knoxville, TN 37931 

(615) 690-5600 


Guide Envelope 

OWL International Inc. 
14218 Northeast 21st St. 
Bellevue, WA 98007 
(206) 747-3203 


If/Then 

If/Then Solutions 

1 Mallorca Way, Suite 301 
San Francisco, СА 94123 
(415) 346-5886 


World Builder 

Silicon Beach Software Inc. 

9580 Black Mountain Rd., Suite E 
San Diego, СА 92126 

(619) 695-6956 


wrote about the product in April, and 
both of us were impressed with it. Guide 
lets you build a document out of text and 
graphics elements that are linked in what 
I termed “а series of visual explosions." 

Briefly, you can define any region in a 
Guide document as a "button"; clicking 
the mouse in a button area reveals hidden 
information in several different ways. 
One type of button replaces your original 
material with new data; you can substi- 
tute a full phrase for an acronym, for ex- 
ample. А second button jumps the reader 
to another spot in the document or to a 
different document entirely. And a third 
type pops open a new window of informa- 
tion as long as you keep the mouse button 
depressed. Guide buttons can be nested 
for complex branching, and you can 
group a collection of buttons into a list 
that serves as a multiple-choice menu. 

Guide lacks a number of Course Build- 
er's features—no sound, no editing of 
graphics, no animation, no grading, and 
no direct access to the Mac Toolbox rou- 
tines—but it's certainly a viable alterna- 
tive for the construction of courseware if 
you don't need razzle-dazzle effects and 
testing features. 

A major difference between the two 
products is in the way you build the logic. 
Guide lets you branch on the fly, from 
within your document; Course Builder 
requires that you define your structure at 
a global level before you add the specifics 


(though you can move back and forth be- 
tween the flowchart and the course as 
needed). Guide is thus more suited to a 
looser development style. Course Builder 
also has an edge in both testing and drill- 
ing, but the two programs are pretty even 
for routine instruction, particularly at the 
high school level and above. 

Pricing doesn't favor either program. 
Course Builder lists at $299, with almost 
unlimited distribution rights for the 
courses you develop. I say “almost” be- 
cause there's a clause in the license that 
requires a 5 percent royalty on any profit 
greater than $20,000. (Obviously, Tele- 
Robotics wants a cut of any hugely suc- 
cessful commercial venture, but this 
shouldn't affect anyone who's a teacher 
rather than a big-time developer.) 

Guide by itself costsonly $134.95, but 
the documents it produces can be read 
only by other owners of Guide. To dis- 
tribute courseware, you really need the 
Guide Envelope package ($199.95). The 
Envelope lets you create 1000 stand- 
alone Guide documents that contain the 
code to allow them to be read without 
Guide itself. Each of those 1000 Enve- 
lopes can be duplicated as many times as 
you want, so there's your distribution 
scheme. Thus, for $335 (only $36 more 
than Course Builder), you get Guide as a 
development tool and Guide Envelope as 
the vehicle for unleashing your master- 
piece on the world. 

OWL International also sells a product 
called Guidance, which is a true develop- 
ment system, for $2500. Guidance pro- 
vides all the hooks for a programmer to 
create a context-sensitive help system for 
a software package. If you want to see an 
example, PageMaker 2.0 from Aldus 
sports a Guidance help system. 

Institutions can license Guidance to 
develop training packages or on-line doc- 
umentation. Used in this fashion (i.e. , in- 
stalled outside a specific application), 
Guidance loses its context-sensitivity but 
retains awareness of its environment. 
(Guidance can't determine what opera- 
tion you're performing, but it can figure 
out what program you're using. Instead 
of being shown information specifically 
geared to the task at hand, as would be the 
case with a full-blown help system, Guid- 
ance provides a menu of topics.) Thus, a 
college or university could use Guidance 
to provide tutorial or procedural informa- 
tion to students or staff. 

My gut reaction to all this is that 
Course Builder is the better program for 
pure teaching and that Guide is superior 
for documentation. But whichever one 
you choose, you'll be able to generate 
your own training materials that are equal 
to the best of today's commercial educa- 
tional software packages. 8 
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Let's talk languages. "Smalltalk/ V is the highest performance object-oriented 
Programming languages programming system available for P 
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Smalltalk Intelligence Center 


they're foreign, complex, 
ane generally intimidating. 
Mistakes can be deadly. 
With Smalltalk/V, 
you have an elegantly 
simple solution that puts 
the power and majesty of 


‘Today, thousands of professionals, scientists 
ane engineers are using Smalltalk/V to solve both 
simple and expert problems. Giving them a new 
dimension in computer applications for their PC. 

Put new life into your PC by calling toll free 
1-800-922-8255 and ordering Smalltalk/V today. 


Smalltalk/V by Digitalk, Inc., 9841 Airport Blvd., 
a major AI programming language on your PC or Los Angeles, CA 90045. 
compatible. It makes no difference if you’re an (213) 645-1089. 500 05 
experienced programmer or just getting started. : 
Smalltalk/V gives you an easy-to-use and flexible 
programming tool. 


This 1s the same language used by leading Smalltalk/V comes with 10 starter applications including Prolog and each Application 
. А Раск adds several more. Al source code is included. Supports 640 x 480 color graphics 
software companies for their new product develop- wilh color extension pack. 

1 Smalltalk/V requires DOS and 52K RAM on IBM PC/AT/PS or compatibles and a GGA, EGA, 
ment. There аге sound reasons for this. smalltalk/V ‘Toshiba T3100, Hercules, or AT&T 6300 graphic controller. A Microsoft or compatible mouse 
offers a totally integrated programming environ- is recommended, Not copy protected. 

А è " А Turbo Pascal is a trademark of Borland internation. IBM, IBM PC/AT/PS are trademarks of 
ment using the premier object-oriented language. Intemational Business Machines Corporation, Macintosh is a uademark of Apple Computer; Inc. 
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mere window dressing, Smalltalk/V delivers information to: Digitalk, Inc., 9841 Airport а ты 
А | : : › z EGA/VGA Color Extension 
fully interactive windows that are easy to Boulevard, Los Angeles, CA 90045. Pack 
build and quick to modify. 
But don't just take our word on it. 
Hear what the experts have to say: 


$49.95 
Credit Card [1 VISA [ | Mastercard *Goodies" Application 


Pack $49.95 
SPECIAL OFFER: 


Expiration date: n= | Smalltalk/V and all 
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Card number: 


"This is the real thing folks. A super Smalltalk like 
this turns your PC into a hot workstation, Its fantastic... 


Street Address: (Outside North 
Highly recommended.” 


America $15.00) 
California residents add 


Clty/State/Zip: 
applicable sales tax 


TOTAL  — 
*Unconditional 60-day money-back guaran- 
tee. Simply return to Digitalk, Inc. and 


your r refund will be immediately forwarded 


 digitalk inc. xi 


John Dvorak 
Contributing Editor 
PC Magazine 


“The tutorial provides the best introduction to 
Smalltalk available.” Hie Audi Шынын 
Al Expert Magazine 
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continued from page 32 

cept the Zenith Z-181, and it's fast— 
about twice the speed of my desktop PC. 
Now, I could ask for asuper-twisted LCD 
like Zenith's (which probably will be out 
any day now), an ЕСА- or PGA-style dis- 
play (probably next year), and for the 
whole shebang to fold up into credit-card 
size. But for now, this little 10-pound 
package gives me everything my desk- 
bound PC offered, plus more speed. 

I work in a videotape-editing facility as 
an assistant editor. For some time I've 
wanted a machine at work, and I was con- 
sidering a Compaq. My mother used to 
shuttle her Compaq between home and 
office and now has a right arm like 
Arnold Schwarzenegger's. Her machine 
now stays at home. My Toshiba rides 
comfortably on my shoulder to work, to 
the gym, and to poolside at my favorite 
resort. At home, I more often curl up on 
the couch with the Toshiba than sit at the 
desk waiting for Baby Blue to finish his 
post. If the weekly beg-for-new-equip- 
ment memo is finished, I'll fly Flight 
Simulator out to Martha's Vineyard or 
work on a facilities drawing with Generic 
CADD. (Try running any CAD package 
on a Tandy 100.) 

Toshiba and Zenith have delivered 
where IBM failed—again; does anyone 
use a Portable PC? Granted, the Convert- 
ible is a bit better, but it doesn't offer the 
best value. I highly respect your judg- 
ment and powers of observation. It's 
good to find someone who thinks about a 
subject before becoming opinionated. 

Jim McDonald 
West Hollywood, CA 


Thanks for the report on the Toshiba. 
I've used one at computer shows, but Гуе 
never had one to play with. 

ГІ continue to tr y to think about things 
before becoming opinionated. —Jerry 


Glasses and Mice 
Dear Jerry, 

I was amused at first to find a gentle- 
man seriously recommending a telescope 
for your eyeglasses, but on second 
thought I wonder why such a device 
couldn't be made in stereo. Perhaps 
neither of us has yet reached that ex- 
treme, but, like you, I have met some 
people who have. 

On a more practical note, at times I 
find myself at a different kind of key- 
board, and I have the same sort of prob- 
lem that we have with the CRT: I can't 
read sheet music when I'm sitting at the 
usual distance from the music-rack of a 
piano or organ. I discovered somewhat by 
accident that the eyeglasses I used to wear 
years ago (before bifocals) allowed me to 
read music very easily at that distance 
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and also made reading the CRT a lot 
easier. (I am nearsighted.) This is not an 
ideal solution—adding a pair of glasses to 
the junk you have to put up with to live a 
reasonably comfortable life—but it is 
probably the simplest. 

Now for the confounded mouse: by the 
time this letter reaches you, you will 
probably have read of the ІВМ Joymouse, 
a $20 program that will allow a $20 joy- 
stick to perform all the functions of a 
mouse. Isn’t that glorious? You banish 
the little beast (or save upwards of $80 if 
you never bought опе), and probably gain 
back a serial port, for a total outlay of 
about $40, and younever have to roll any- 
thing around your precious four square 
inches again. The folks who could have 
sold us trackballs have now lost their op- 
portunity forever. (I wonder why nobody 
ever did sell a trackball for the PC, ex- 
cept as part of a $400 keyboard?) I’m 
about to go buy a joystick before the 
prices go up! 

Douglas McGarrett 
Jamaica, NY 


I share your sentiments: The WICO 
keyboard was wonderful, and we still use 
ours, but it was just too costly. I can't 
think why, since trackballs can be bought 
for $20 or so. I’m trying to convince the 
DataDesk people that they ought to think 
seriously about trackballs. 

The only way I can find the silly mouse 
under all the paper is to track him by the 
tail, and now they're making mice with 
ап IR cordless connection!—Jerry 


Computer Pusher 
Dear Jerry, 

Be warned. This letter contains a 
powerful curse. It also includes an expla- 
nation thereof and a thank-you note. Now 
for the curse: 

May Murphy and all his kin and off- 
spring come to dwell at Chaos Manor and 
abide there even until the nth generation. 

Now I owe you an explanation and, 
possibly, an apology. Some years ago, 
you coauthored a story that appeared in 
Isaac Asimov's Science Fiction Maga- 
zine. It dealt with acquiring a word-pro- 
cessing computer. ) 

When I had read that story, I knew I 
had to have a microcomputer. They only 
cost $12,000. I waited. The years passed, 
and prices fell as micros improved. 

This summer, the curve of falling 
prices intersected the rising curve of my 
bank balance. My savings account did 
not survive the collision. 

Thank you for recommending Kaypro. 
I am now the proud owner of a Kaypro 
Professional Computer Model 10, also 
known as a KPC-10, KC for short. KC is 
an XT clone with hard disk, 8-megahertz 


CPU, and monochrome graphics. 

You once described the Kaypros as be- 
ing rather basic, but that seems to have 
changed. The only thing basic is the 
price: less than $3000. That includes 
software, a 9-pin dot-matrix printer, and 
miscellaneous supplies and accessories. 
The bundled software is not junk, either. 
It includes WordStar Professional, Mite, 
and PolyWindows Desk, as well as MS- 
DOS 3.2 and GW-BASIC 3.1. [Editor's 
note: Now called the PC-30, this system 
comes with a 30-megabyte hard disk, at a 
cost of $1695, monitor and printer 
optional.] 

Anybody buying a first computer 
should strongly consider a Kaypro. I had 
mine running within an hour after getting 
it home. I had never used a hard disk be- 
fore, and I was hesitant about setting up 
directories, but I need not have worried. 
You get six auto-load disks with the Kay- 
pro. Dump them in the floppy disk drive, 
and you have a working directory system 
running under a menu-type shell. You 
can escape the menu and run the system 
from DOS, if needed, but it's rarely 
necessary. 

I had only one glitch, caused by a 
loosely fitting power cable that kept the 
system from powering up. There have 
been no problems since. The AT-style 
keyboard has a better layout than the IBM 
PC, but the feel is spongy. (I don't type 
by touch, though, so don’t mind.) 

I have one point to make before I sign 
off. You describe yourself as a computer 
user. A user is an addict. You have moved 
beyond being a mere addict. You are a 
pusher, spreading computer addiction 
throughout society in order to support 
your own habit. 

From a fellow addict, thanks again. 

Bryan Edenfield 
Allendale, SC 


Gee, I'm glad you like your Kaypro. 
Norman Spinrad uses one to write his 
novels. I used to use a Kaypro 286i AT 
clone a lot, and I now have a Kaypro 386. 

I admit to being a pusher, But why do 
I deserve that curse-. . . that curse... 
thatcurse... ?—Jerry 


No Mac Clones 
Dear Jerry, 

Users have generated an enormous 
quantity of words discussing the pros and 
cons of the Macintosh. Business people, 
on the other hand, have spoken elo- 
quently by their silence—no one has pro- 
duced a Macintosh clone. 

Richard H. Goodyear 
Chiriqui, Panama 


An interesting observation. Thanks. 
—Jerry Ш | 


"The Breakthru 286 performed flawlessly with every 
application we handed it, including copy-protected programs 
and nine memory-resident utilities at once.” 

Stephen Manes, PC Magazine 


‘, the Breakthru 286 was the card of choice.” 
PC BusinesSoftwareview {Rated #1) 


. Breakthru 286 is a good value and a quality product 
backed by sd support." 
Dan А. Griffin 
The Newsletter of the AutoCAD User's Group 


"The PCSG Breakthru 286 achieved the best performance 
results of the caching boards tested." 
Ted Mirecki, PC Tech Journal (Rated £1) 


"The 12-MHz Breakthru 286-12 speedup board is the fastest 
of those tested, but not the most expensive. On a dollar per- 
horsepower basis, it could be called the cheapest boost 
available for an XT.” 

Mark Welch, InfoWorld (Rated #1) 


Think You Need an AT? 


Make Your IBM PC Faster Than an AT in Just 5 Minutes! 


Accelerator Cards: Speed and Value 


Speed figures are consolidated results {rom 10 tests of 
CPU performance (See Accelerator Boards Special Report, 
December 1, 1986.) 


Г) Microspeed Fast 88 $149 
О Microsoft Mach 10 $395 
О Univation Dream Board $512 


CJ Orchid Turbo EGA $945 
C] ST&D Standard 286 $995 
О Classic Speed pack $995 
О Orchid PC-Turbo 286e $1,195 
О Breakthru 286-12 $595 


Increase in speed 
over the Intel 8088 


Cost per percentage 
increase in speed 
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Breakthru 286-8MHz-$395 
Breakthru 286-12МН2-%595 


We are excited about our three speedup 
products. You probably know about our 
Lightning disk access speedup software 
that was awarded PC Magazine's Best of 
1986 award (see box). After the smashing 
success of Lightning, in late '86, we 


"Lightning is almost mandatory...." - 
Steve Manes, PC Magazine 
Best of 86 review 

Loads with the DOS - always ready as a background 
program to accelerate disk access. You do nothing 
- everything is automatic. Programs that frequently ac- | 
cess the disk (hard or floppy) are made instantly up | 
to 210 4 times faster. Uses a principle greatly enhanced 
from mainframe technology called caching. Fully ex- 
ploits Above Board memory. 


LIGHTNING is the standard against which |2 


all our competition measures itself because we achieve 
universal compatibility with other software. Data is 
never lost. Order 
it free with your Breakthru 286 board. 


separately or gel | 


LIGHTNING"'"—FREE with Breakthru 
speedup hardware—$89.95 purchased separately 


guaranteed the Breakthru 286 board to be 
literally the most advanced, fastest, most 
feature-rich board available. The runaway 
success it has enjoyed truly proved that 
assertion. Now we go ourselves one bet- 
ter with the Breakthru 286-12. This new 
board has the clock speed cranked up from 
8 to 12 MHz for speeds up to 10.2 times 
faster than an IBM PC. It is 5096 faster than 
an 8MHz IBM AT, and up to a whopping 
1,00096 faster than a regular РС. 


HERE'S WHY THESE TWO BOARDS 
ARE SO SPECIAL. 


First, they install so easily. A half-slot 
card means you don't even have to giveup 
a full slot. What's 


more, unlike 


competing 


M e 


ur 


“күт 
— д i 
ER 


PERSONAL COMPUTER m FORT ORCUP 


products it works in the Compaq Portable 
and most clones. Fasy diagrams show how 
you just place the card in an open slot, 
remove the original processor and connect 
a single cable. There is no software re- 
quired. From that moment you are run- 
ning faster than an AT. 

Second, they are advanced. The 
BREAKTHRU 286 replaces the CPU of the 
PC or XT with an 80286 microprocessor 
that is faster than the one found in the AT. 
Has a 80287 math coprocessor slot for 
numeric intensive applications. A 16K 
cache memory provides zero-wait-access 
to the most recently used code and data. 
Speed switching software allows you to 
drop back to a lower speed on the fly for 
timing sensitive applications. 

have full compatibility, All ex- 
isting system RAM, hardware, and 
peripheral cardscan be used without soft- 
ware modification. Our boards operate 
with LAN and mainframe communication 
products and conform to the Expanded 
Memory Specification (EMS). Software 
compatibility is virtually universal. 

Faster and smarter than an AT - PCSG 
guarantees it. 

Fourth, these are the best. There are 
several other boards on the speedup 
market. We at PCSG have compared 
them all, but there simply is no com- 
parison. Many cards offer only a marginal 
speedup in spite of their claims and others 
are just poorly engineered. 

We are really excited about these prod- 
ucts. PCSG makes the unabashed state- 
ment that the BREAKTHRU 286 card 
represents more advanced technology 
than boards by Orchid, Quadram, Р.С. 
„Technologies, Phoenix...we could 
ES go on. Breakthru 286 is undis- 


putedly the turbo board with 
the biggest bang for the 
ome yy buck. And we include 


Me с. FREE the $89.95 ac- 


claimed Lightning 
software. Call today 
with your credit card or COD 
instructions and we will ship 
your card the very next day. 


Think | 
Again. 
DON'T TAKE OUR WORD FOR IT. USE EITHER 
BREAKTHRU 286 SPEEDUP BOARD FOR 60 


DAYS. IF YOU ARE NOT TOTALLY SATISFIED 
SIMPLY RETURN IT FOR A FULL REFUND. 


ға т -— 
5% кіс” 11035 Harry Hines Blvd. е Suite 206 е Dallas, Texas 75229 е (214) 351-0564 
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Six great reasons to join BIX today 


9 Over 140 microcomputer-related conferences: 
Join only those subjects that interest you and change 
selections at any time. Take part when it's convenient 
for you. Share information, opinions and ideas in 
focused discussions with other BIX users who share 
your interests. Easy commands and conference digests 
help you quickly locate important information. 


€ Monthly conference specials: 

BIX specials connect you with invited experts in lead- 
ing-edge topics—the ІВМ PS/2 family, OS/2, and more. 
Тһеуте all part of your BIX membership. 


9 Microbytes daily: 
Get up-to-the-minute industry news and new product 
information by joining Microbytes. 


ө Public domain software: 
Yours for:the downloading, including programs from 
BYTE articles and a growing library of PD listings. 


€ Electronic mail: 
Exchange private messages with BYTE editors and 
authors and other BIX users. 


€ Vendor support: 

A growing number of microcomputer manufacturers 
use BIX to answer your questions about their products 
and how to use them for peak performance. 


What BIX Costs. . How You Pay 
ONE-TIME REGISTRATION FEE: $25 


Hourly Off-Peak Peak 
Charges: 7PM-6AM 6AM-7PM 
(Your Time Weekdays Plus Weekdays 
of Access) Weekdays 

& Holidays 
BIX $9 $12 
Tymnet* 92 $6 
TOTAL $11/һг. SI8/hr.* * 


* Continental 05. BIX is accessible via Tymnet from throughout the US. at charges 
much less than regular long distance. Call the BIX helpline number listed below 
for the Tymnet number near you or Tymnet at 1-800-336-0149 

** User is billed for time on system (іг., % Hr. Off-Peak whlymnet = $5.50 charge) 


BIX and Tymnet charges billed by Visa or Mastercard only. 


BIX HELPLINE 
(8:30 AM-11:00 PM Eastern Weekdays) 


US. (except NH) and Canada—1-800-227-BYTE 
Elsewhere (603) 924-7681 
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We ll 
Send 
You а 
BIX User's Manual and Subscriber Agreement 
as Soon as We ve Processed Your Registration. 
JOIN THE EXCITING WORLD 

OF BIX TODAY! 


JOIN BIX RIGHT NOW: 

Set your computer's telecommunications program for 
full duplex, 8-bit characters, no parity, І stop bit OR 
7-bit characters, even parity, | stop using 300 or 1200 
baud. 

Call your local Tymnet* number and respond as follows: 


Tymnet Prompt You Enter 

Garble or "terminal identifier" a 

login: bix «CR» 
BIX Logo—Name: new «CR» 


After you register on-line, you're immediately taken to 
the BIX learn conference and can start using the system 
right away. 


FOREIGN ACCESS: 

To access BIX from foreign countries, you must have 
a packet switching account with your local Postal 
Telephone & Telegraph (PTT) company. From your PTT 
enter 310600157878. Then enter bix « CR» and new 
« CR» at the prompts. Call or write us for PTT con- 
tact information. 


BIX 


ONE PHOENIX MILL LANE 
PETERBOROUGH, NH 03458 
(603) 924-9281 


Inquiry 450 


BIX is the power of Microbytes 


The пе nersont 


A Detailed Timely Newswire information posted since the last time you were on. 
И And since important news is retained on-line, you 
—Via Your Computer can quickly locate past coverage of specific products 


or events using the powerful BIX search command. 
Five minutes after IBM began unveiling their long- 


awaited Personal System 2 computers and OS/2 If timely detailed information like this is vital to 


operating system: at an April 2nd New York press н : І 
conference, McGraw-Hill's BYTE magazine was you and your business, start using BIX right now. 


feeding that information and more, to thousands of 
people on BIX, the BYTE Information Exchange. BIX " 
is a worldwide computer conferencing system with How to Join 
over 15,000 users, available 24 hours a day via е 

computer апа modem to anyone interested in Micr obytes 
computers and related technologies. If youre unf niliar with on-line: 


Microbytes is a daily newswire of computer-related services but iterested in Micr ' 
information, available to all BIX users. BYTE and We' vt asy for yc 
BIX editors attend trade shows and press Follo s on the 
conferences, talk with industry leaders, researchers 
оррс nter the | 
and product developers and scan thousands of : | 
press releases. Each day they file detailed micr of the WO 
Microbytes reports, often exclusive, filled with new. atically jc 
information that's vital to you—new technologies tO thc ncs оньо conferens: 
and trends that will influence the products of the (which teaches you how to use the 
ibas дес деннің E E system) and "о Microbytes. (Other 
BIX services are yours whenever you 
Microbytes is new product information. BYTE and want them. Once you've registered, 
BIX staff analyze thousands of new computer- BIX only he time vou 


related products each month, and detail the most are dnimum 
significant in specially organized hardware and NH excidl.fe« 
software product listings. 


Microbytes supplements BYTE's editorial coverage 
with additional articles, interviews and special 


product previews and reviews. You never miss Need more infor mation? Call or wr ite BIX and 
important items because BIX remembers what ask for the Microbytes Information Pack or circle 
you've read and takes you immediately to any new number 425 on the BYTE Reader Service Card. 
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Хо ^ 


А A PC 


Can Make This Statement. 


At 6.4 pounds, the new T1000 is the 
lightest portable PC in the world. 

It's a good ten pounds lighter than 
some “portables” And you know how it feels 
to around ten extra pounds. 

et within its diminutive footprint (it's 
about a foot wide and not even that deep) 
lies all the — f a deskto 

Included are 512KB of RAM and a 
built-in 720KB 3%" floppy drive, plus MS- 
DOS 2.11 in ROM. 

It comes with a new supertwist screen 

that’s adjustable a full 180; and folds flat 

2 when you want to add a СЕТ 

| e IBM*compatible T1000 offers 

2 you some very y edanda options. Like a 
numeric "n d rad and a 1200 bps Hayes* | 


; 
аг! 


T ut Touch with Tomorrow Б 


compatible internal modem. Or ап ехрап- 
sion card that will improve its memory by 
another 768K B. 

All in all, it's the perfect way to go to 
work without going to work. Or to get home 
early, even when you'll be working late. 

Call 1-800-457-7777 for the Toshiba 
со uter and printer dealer nearest you. 

see how it feels to pick up the most 
edes rtable i n | 
the world. No 
as easy to 

Except, maybe, | 
its price. 
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The Best of BIX is a quick Amiga .............. алашаға 
overview of the most pithy of the 

thousands of messages posted ТАГ"... canner’ 
on the BYTE Information 

Exchange conferences every PUD ЖААР РЕ КЕНИН .. 276 
month. This month's column 

includes messages from a wide Macintosh...................... 279 
range of conferences and on 

technologies old and new. If с. Doi ot SEDENT 286 
you'd like to join the BIX 

community, see the 32-Bit Forum .................. 290 


advertisement on page 270. 


AMIGA 


This month's Amiga section includes several short threads on a wide variety 
of subjects ranging from hardware compatibility to software interrupts. 


A2000/A1000 COMPATIBILIT Y 


amiga/main #7404, from maploi (Miche! Aploi), Thu Apr 30 
20:00:44 1987. 


I'mconsidering switching пу А1000 with an А2000. I've worked 
with the 2000 and found that NOT everything runs plain vanilla. 
Can someone explain the apparent incompatibility between 
Kickstart 1.2 on disk апа in ROM? I want an expandable system but 
I don't want to throw away too many programs. 


amiga/main #7405, from grr (George Robbins, Commodore 
Business Machines), Thu Apr 30 20:19:52 1987. A comment to 
message 7404. 


The A-number-one problem we've seen is programs that still 
don't understand about expansion memory and think all memory is 
chip memory. Every A2000 and A500 with an expansion card 
potentially has this problem, so I expect these deficient 
programs to vanish quickly. The production Workbench has a 
program that "eats" all expansion memory so most of these 
programs will work, assuming they don't mash the system for 
games. 


Other problems we'd very much like to hear about. We *WANT* 
these things to be as compatible as possible and have put a lot of 
effort into it so far. 


amiga/main #7417, from maploi, Fri May 1 13:03:50 1987. A 
comment to message 7405. 


OK, I'm aware of the existence of NoFastMem (the one that eats 
allFAST memory), but some programs still don't work. Music 
programs like Music Studio, Instant Music, and ProMidi Studio 
1.3 w111not work. 


amiga/main #7421, from jdow (Joanne Dow, moderator), Fri 
May 1 15:17:29 1987. A comment to message 7417. 


Hm, Music Studio is well known NOT to work on 1.2, period. 
Instant Music should work, though. ProMidi seems to be alittle 
flaky on my 1. 2 A1000, so there's а toss-up. Anyway - ANYTHING 
that doesn't like an A1000 and version 1.2 is 99.99% sure not to 
like an A2000 or an A500. 


amiga/main #7423, from chairmanmao (Mark Olbert), Sat May 2 
01:33:32 1987. A comment to message 7421. 


Instant Music works fine in 1.2. Do you have expansion memory? 
I seem to recall you gotta run FixHunk against IM to make 1t work 
with expansion memory. 


amiga/main #7422, from hazy (David Haynie, Commodore 
Technology), Fri May 1 16:53:39 1987. A comment to message 
7404. 


The production ROMs were made by loading the floppy-based 
Kickstart code, a chunk at а time, into an EPROM programmer. The 
EPROMs are then put in a tower board that verifies that the 
right code 15 in the right order by emulating the final ROM. The 
EPROMs then go to the ROM vendor, which makes our big ROM from 
the 4 smaller EPROMS. In other words, the A500 and A2000 ROMs are 
identical to the code that ends up in the Kickstart RAM of an 
А1000. If you've ruled out things like programs that don't work 
with extra memory and other such software bugs, check the ROM 

of the A2000. If it's a real ROM, keep looking, because that's not 
where the bug is. However, if it's a tower board containing 

four 27512 EPROMs, there's a chance that those EPROMs contain an 
older version of Kickstart. (This can, of course, be verified 
by asking Workbench for the version of WB/KS that's currently 
installed.) 


SOFTWARE INTERRUPTS FOR INPUT EVENT 
HANDLING 


amiga/softw.devipmt #4049, from jbergstrom (Jay Bergstrom), 
Sat Apr 11 11:40:52 1987. 


Can someone of greater experience and knowledge lend an ear to 
this problem? 


I can't seem to get the soft interrupts to do much. The 

objective is to get a soft interrupt (indicating menu pick) from 
Intuition by way of the user message port. Is there a bit of 

this code in the listings that can be perused, or some other 
source of info? I have built and flown the examples in the RKM 
for handlers and servers. (With the exception of hooking upa 
device to the serial port to test the receive-buffer-full 
interrupt. Just being able to set an interrupt vector without 
problems.) 


amiga/softw.devipmt #4052, from cheath (Charlie Heath), Sat 
Apr 11 13:38:57 1987. A comment to message 4049. 


I hadn't thought about using soft interrupts for menu picks, 
and don't know how Intuition would take to your setting up the 
MsgPort signal stuff to do asoftint. The only example for 
softints I've used was the RKM audio.device thing; it seemed to 
work fine. I think you're on your own trying to set up the 
Intultion MsgPort for а softint, but it would seem doable - I'd 
like to know if you succeed! 


amiga/softw.devipmt #4060, from jmackraz (Jim Mackraz), Sun 
Apr 12 21:40:03 1987. А comment to message 4052. 


Yeah, me too. It should succeed, but be sure to keep Intuition 
fromtrying to close that port (or for that matter, creating it), 


since it doesn't expect.a change in the characteristics of the 
ports that IT creates. Open your window with NULL IDCMP flags to 


continued 
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keep a port from being created. Create your port and set 
UserPort to its address, then modify IDCMP. By the time you 
Modif yIDCMP( ), you should have done the software interrupt 
voodoo for your port. Set window-»UserPort to NULL before 
closing your window (or setting flags to NULL), or Intuition 
will try to delete your port incorrectly. 


Forgive пе if you know all of this. Ву the way, are you 

crashing or not seeing any effect? You can practice by sending a 
message to yourself in а test program (don't need two tasks) 

and seeing if you get the basic thing working. If you use Aztec, 
be sure to call geta4( ) and that new function he has (??) or 
manually set up your context (a4) and preserve registers. 


amiga/softw.devipmt #4083, from jbergstrom, Wed Apr 15 
00:43:34 1987. A comment to message 4060. 


Thanks for the info. I'll try yourapproach soon and let you 
know what color smoke I get. While attempting to test the basic 
skeleton of the thing, I ran into new problems in the use of 
theExec CAUSE routine. The problem inbothcases is that the 
interrupt code never gets executed. No crash, but по 

interrupt, either. I tried setting the softint bit in the intena 
register, but I reckon it 1s already set. Installing my 

(really innocuous) routine as the handler of а11 softints has 
predictably disgusting results. . .the bigchill. 


amiga/softw.devipmt #4084, from cheath, Wed Apr 15 08:57:34 
1987. A comment to message 4083. 


Pretty sure you don't want to muck with the intena register 
for softints. Have you tried the audio.device softint example? 


amiga/softw.devlpmt #4114, from jbergstrom, Sun Apr 19 
03:07:52 1987. A comment to message 4084. 


Intuition with softints works very well now. At long last I 

found the error of my ways: Setting the node type in the interrupt 
server structure to NT SOFTINT. With that field set to 0, а11 
works as advertised. Thanks to 811 for help. 


amiga/softw.devipmt #4116, from cheath, Sun Apr 19 03:12:23 
1987. A comment to message 4114. 


Great! I can't wait for an excuse to try out IntuiSoftInts 
myself now! 


ВГА! 


ATARI ST 


The ST section this month covers the innovative three-inch solution to the 
common problem of a loose "glue" chip. An idea to increase the speed of the 
ST disks by increasing the cluster size is thrown around with some hope that 
this will also overcome the 16-megabyte volume limit in TOS. Participants reveal 
shortcuts on the desktop and discuss ways to execute a program more than 
once without reloading it. 


THE THREE-INCH SOLUTION 


atari.st/questions #1067, from sgreenwald (Steve Greenwald), 
Fri Apr 17 00:27:25 1987. 


Maybe someone can help with this problem. We һауе an Atari 
520ST with an SF354 disk drive. It has worked fine, but now when 
we read a disk with data on it, it indicates zero bytes 
contained in zero files. This happens with any disk we put in. I 
know it sounds as if the disk drive is fried, but if anyone can 
help, we would appreciate it. 


atari.st/questions #1074, from Idyer (Landon Dyer, Atari Corp.), 
Wed Apr 22 22:48:32 1987. A comment to message 1067. 


I haveusually found this problem to be related to a gummed-up 
or misseated glue chip: 


1. Pick up your ST and drop it about three inches to the table. 
This 18 a tried-and-true technique in our Taiwan manufacturing 
plant. 


2. Get your dealer to reseat the chips for you. 


FASTER I/O THROUGH LARGER CLUSTERS 


atari.st/main #2103, from davjon (David Jones), 
18:50:22 1987. 


Sun Apr 19 


One of the most annoying aspects of TOS file handling 15 the 
ridiculous amount of time it spends searching the FAT chain when 
it is creating files. It struck me that one way to reduce this 
delay would be to use larger cluster sizes - the bigger the 
cluster, the less there are, and so the less time TOS takes 
searching through them. I thought I'd give it a try, so І backed 
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ANALOG 1/0 and DSP 


ideal for PC based 
Measurement/Test, Control, 
Acoustics, and Signal Processing 


Get the whole 


AC/FORTRAN ™ 


Mainframe quil. Iul lexure ANSI FORTRAN 77 
compiler өкіше» Debugger, Linker. Library Manager. 
Runtime Library. IEEE math. and С interface. Supports 
Complex numbers. Virtual amas; Overlays and Iviinuc 
Linking. Net copy protected, Available naou.$205. Tuto 

| Amiga version also avatlable 


AC/BASIC™ 


From the дог af Microsoft BASIC compiler for 
Macintosh, comes AG BASIC for the Amiga Compi 
compiler to the Amiga BASIC mierpeeter. has more 
feanures and includes а Debugger, includes BLOCK IF, 
CASE statement, and STATIC kevword extensions and 
емде» up to 50x Fixer AC. ПАМС is the new BASIC 
reference For MCONOWO. based personal computers Nota i 
protected 5295 . 


#16 SE ог8 DF inputs, programmable gain 
amplifier, precision sample and hold, 12- 

bit A/D, four 12-bit D/A, RO- bit digital out, 

memory mapped I/O, $550 


o 12-bit ane ог dua! channet D/A with 

smoothing filter and crystal timer, ideal for 

voice output from PC, one channel voice 

input optional. $275 

12-bit A/D and D/A to 100 KHz, dual- 

channel D MAcontrollerforconcurrent I/O 

capability, programmable H/W timer for 

zero timing jitter, ИО filters, program- 

mable gain and ofíset amplifier, 16-chan- 

nel auto-scan multiplexer, 8-bit digital 

МО, etc. $1250 
PC-DMA16 Features compatible to PC-DMA, but 
with 16-bit A/Dand dual 16-bit D/A $1595 
22-bit floating point DSP board for PC, 
compatible to the above PC-DMA boards 
for R/T DSP, 1K complex FFT in 10msec. 
Menu-driven S/W packages available, including 
Sample-to-Disk for continuoussample transfer to 
and from harddisk. 80286 based workstation 
packages available. 

CANETICS, inc. 
РО Box 70549, Pasadena, CA 81107 
(818) 584-0438 


To find out more about software 
that lets your PC emulate 
TEKTRONIX ™ 4105/6/7/9 and 
DEC V TIOO" terminals, 

call or write: 


G GRAFPOINT 


4340 Stevens Crecks Blvd., Suite 280, 
San Jose, CA 95129 (408) 249-7951 


d mi Teirplume onin wien 


abs: 


Scientific, Engineering Software 
4268 М, Woodward, Royal Oak, МІ 48172 (5131 3497 1 


Ampa кіта Саноо Ama 
Мать! trademark af Miranit Corp 
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indispensable 
Complete Reference series 


< 1-2-3°: The Complete 
Reference 


by Mary Campbell 


Every Lotus® 1-2-39 com- 
mand, function, and proce- 
dure is thoroughly explained 
and demonstrated in "real- 


world" business applications. 


Includes money-saving cou- 
pons for add-on products. 
092 pages. 


$22.95, A Quality Paperback, 
ISBN 0-07-881005-1 


4 dBASE III PLUS: The 
Complete Reference 


by Joseph-David Carrabis 


Conveniently organized so 
you can quickly pinpoint all 
dBASE 111® and dBASE III 
PLUS™ commands, 
functions, and features. 
768 pages. 


$22.95, А Quality Paperback, 
ISBN 0-07-881012-4 
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DOS: The Complete 
Reference 


by Kris Jamsa 


Has all the answers to all 
your questions on DOS 
through version 3.X. This 
essential resource is for 
every PC-DOS and MS- 
DOS® user. 1045 pages. 


$24.95, A Quality Paperback, 
ISBN 0-07-881259-3 


C: The Complete 
Reference 


by Herbert Schildt 


For all C programmers, 
beginners and seasoned 
pros, here's an encyclope- 
dia of C terms, functions, 
codes, and applications. 
Covers C ++ and the 
proposed ANSI standard. 
740 pages. 


$24.95, А Quality Paperback, 
ISBN 0-07-881263-1 


AVAILABLE NOW at Fine Book Stores and Computer Stores Everywhere. 


Or Call Our Toll-Free Order Number 800-227-0900 
800-772-2531 (In California) 


Available in Canada through McGraw-Hill Ryerson. Ltd. Phone 416-293-1911 


Osborne McGraw-Hill 


2600 Tenth Street 
Berkeley, California 94710 


Trademarks: Lotus and 1-2-3 are registered trademarks of Lotus Development Corp. dBASE is a registered trademark and 


dBASE III PLUS is a trademark of Ashton-Tate. MS-DOS is a registered trademark of Microsoft Corp. 
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up my hard disk, wrote a few lines of Ctochange the sectors- 
per-cluster value in the partition C boot sector and did some 
tests. I changed the boot record for 8 sectors per cluster 

(the same as most IBM PC hard disks use) and then tried creating 
files оп the drive. I created 342 files on the disk of varying 
sizes іп 11 minutes. The same operation with normal clusters took 
17 minutes. I wonder why Atari plumped for two-sector 

clusters оп hard disk systems? Granted, the bigger clusters аге 
more wasteful, but the hard disk really gains a lot of 
performance by doing so. The times above ineluded the time to 
read the files from floppy. But 1% seems that the actual file- 
creation process is 2 to 3 times faster when using super- 
clusters. Comments anyone? 


atari.st/main #2104, from mmallett (Mark Mallette), Sun Apr 19 
19:07:32 1987. Acommentto message 2103. 


That's definitely valid. In fact, one of the things that 
Berkeley did to Unix to make their "fast file system" was to 
allocate space in several classes of block size. Perhaps a 
variable-cluster-size scheme would make sense in MS-DOS-style 
allocation as well - though I think any investment of time in 
this disk format on the part of Atari would be a waste. 


atari.st/main #2105, from mpack (Don Milne, Micropack Ltd.), 
Sun Apr 19 19:54:17 1987. A comment to message 2103. 


I wonder if youcan create partitions larger than 16 megabytes 
with that trick? The FAT size should be the limiting factor. 


atari.st/main #2123, from Idyer, Wed Apr 22 22:28:29 1987. A 
comment to message 2105. 


The ҒАТ size is not а limiting factor. Partitions are limited 
to 16 megabytes because of a sign-extension bug іп GEMDOS. 
Period. Even twiddling the FAT sizes won't help. 


MULTIPLE SELECT DESKTOP TRICKS 


atari.st/software #397, from mlavelle (Mark Lavelle, Logitech), 
Sat Mar 7 13:23:48 1987. 


In the Desktop, if youhold down the Shift-left key while 
selecting a file, anyother previously selected files stay 
Selected. You can also unselect a file froma group of 
Selected ones the same way. 


atari.st/software #399, from sprung (Ron Sprunger), Sun Mar 8 
02:59:19 1987. A comment to message 397. 


So that's how it's done! I saw a fellow do that, but couldn't 
see what his fingers were up to. Nifty. 


atari.st/software #400, from jimomura (Jim Omura), Sun Mar 8 
10:17:56 1987. A comment to message 399. 


The Shift-left-mouse key has a slight problem in that it seems 

to have а сар limit of about 20 files that it can handle on one 
сору (I can't remember exactly - I just сору one row of icons 
atatime), but 1f you keep your folders to a reasonable size, you 
get the job done fairly quickly. 


atari.st/software #401, from alexi. (Alex Leavens), Tue Mar 10 
15:55:20 1987. A comment to message 400. 


There's no cap limit on Shift-left mouse, but you do have to be 
careful and click inside. the leon exactly, or it trashes the 
whole group that you've built up and you have to start again. 
Big pain. 


REEXECUTION WITHOUT RELOADING 


atari.st/tech #1977, from ianl (lan Lepore), Thu Apr 30 20:10:00 
1987. 


Has anyone here ever used the process-termination vector? It 
is rather sparsely documented. I need to know some basics about 
it: 


What does the stack look like when it gets control? Super or 
user mode? Have files been closed, memory freed, yet? What's in 
the registers? Is lt safe to mess with 40-42, а0-а2? Can I make 
GEMDOS/BIOS/XBIOS calis before terminating or attempting to 
restart the application? Is this a global thing, oris itona 
per-process basis? In other words, if a process installs this 
hook, should it then Ptermres() and deal with ALL following 
process terminations, or does the hook go away with the process 
that installs it, or should the process clean up the hook 
itself before exiting? 


Ihavealotmore questions, but answers to опе or more of 

these might give me a feeling of bravado; enough so at least to. 
begin experimenting with it. a 
The thing that leads to all this, BTW, is that I'd like to load 

a process just once, then execute it multiple times without 
reloading it. I tried this with Pexec(), doing a "load only," 
then an "exec only," then trying to do the "exec only" again. 
Apparently, when the EXECed process terminates, 1% frees the 
memory allocated to it by the "load only," so that if the program 
does any Malloc calls (or even does ап Mfree during its 
startup), you get bombs. Pity. The ideal ARCSHELL, to me, would 
load ARC.TTP just once, then execute it repeatedly without a 
reload. 


atari.st/tech #1978, from sprung, Fri May 1 02:59:20 1987. A 
comment to message 1977. 


The approach taken by the author of SPEAK. TOS was to JUST LOAD 
stspeech.tos, then patch in RTSs at the appropriate points and 
call the program by address, using the info іп the basepage 
returned by JUST LOAD. I plan on using this method to access some 
code being written іп C and assembler. 


APPLE 


This month's Apple section has two short threads: one on the often-seen- 
but-seldom-understood ProDOS Error 01, the other a very short solution to a 
common disk drive problem. 


THE INFAMOUS PRODOS ERR 01 


apple/language #530, from hmcintyre (Herb Mcintyre), Wed Apr 
8 20:59:07 1987. 


Would someone mind informing me as to what ERR O1 1s all about? 
The manual says to call your dealer. I did - he was no help. 


apple/language £532, from mdavis (Morgan Davis, co- 
moderator), Thu Apr 9 05:33:46 1987. A commentto message 530. 


INSERT SYSTEM DISK AND RESTART - ERR O1 


‚15 the dreaded "unclaimed interrupt" error. One of your 
peripheral cards kicked the CPU, and there was no interrupt- 
service routine installed into ProDOS to handle it. I get this 
after using my printer in AppleWorks, leaving AppleWorks, and 
turning the printer off while in ProDOS BASIC, forexample. - 
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apple/language #533, from cullen (Cullen Johnson), Thu Apr 9 
13:11:46 1987. A comment to message 532. 


Anyone know a good patch to ProDOS so that 1% just does nothing 
with unclaimed interrupts? 


apple/language #534, from hmckay (Hugh McKay), Thu Apr 9 
21:51:11 1987. A comment to message 533. 


I seem to remember that Glen Bredon put something up on MAUG on 
CompuServe to fix this. I also wrote something long ago. I will 
try to find it and post it for you. In addition to printers 
causing this, modems will also doit. 


apple/language #535, from davewilliams (David Williams), Thu 
Apr 9 21:57:14 1987. Acomment to message 533. 


I thought this problem was being fixed in the next release of 
ProDOS along with changes in ProDOS 16. I didn't have problems 
with unclaimed interrupts until I started using ProDOS B. 


apple/language #548, from jerryh, (Jerry Hewett, comoderator) 
Sun Apr 19 10:42:05 1987. A comment to message 533. 


I came across this short BASIC program in Open-Apple that will 
change the interrupt status until Apple gets ProDOS's response 
to unclaimed interrupts tamed. You should delete line 40 from 
both if you DON'T use a program selector. 


10 TEXT: HOME: VTAB 12 

20 PRINT "Disabling interrupts." 

З ОРОКЕ 768, 120: POKE 769,96: CALL 768 

40 PRINT CHR$(4) ; " BYE" 

10 TEXT: HOME: VTAB 12 

20 PRINT "Enabling interrupts." 

З ОРОКЕ 768,88: POKE 769,96: CALL 768 

40 PRINT CHR$(4) ; "BYE" 

What the first segment does is an SEI (disable interrupts), 
while the second performs а CLI (enable interrupts). This 
program is indeed useful, but only if your hardware or 
software doesn't require IRQs to function - as nearly all 
telecomm programs do. This w111 stop the Super Serial Card 
from crashing your programs that don't require interrupts, but 
1% won't solve every problem caused when IRQs are enabled on 
elock/calendar cards and а few other cards that need interrupts 
to function properly. 

As Tom says, we'll just have to wait until ProDOS is upgraded 


to handle/ignore unclaimed interrupts to completely solve this 
problem. Pray for rain. 


apple/language #537, from hmckay, Fri Apr 10 20:20:32 1987. A 
comment to message 534. 


I wrote the following code to handle an unclaimed interrupt 
problem. I had two modem programs; one needed interrupts, the 
other did not. I turned on interrupts оп my Super Serial Card. 
The program using interrupts worked fine. The other one worked 
fine until I dialed a number. When the call connected, the ERR 
01 appeared and ProDOS locked up. The following code is specific 
totheSSCinslot2.Itreadssomeof theSSC registers in 

order to clear the interrupt. 


300:2000 BF 40140360 
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307:AD 15 03 8D 19 03 20 

30E:00 BF 41 1803 60 02 

315:00 1A 03 01 00 D8 AD 

31C:49 CO AD A8 CO 18 60 

BSAVE INT.HANDLER , A$ 300, L$23 

Calling this program at $300 installs it. Calling it at $307 
removes it. It is specific to aSuper Serial Card in slot 2. 
Change 31C to 99 and 31Е to98 for an SSC іп slot 1. If your 
program is using interrupts, or if lt is not the SSC causing the 


problem, etc., then this routine will only confuse things 
more. 


apple/language #539, from hmcintyre, Sat Apr 11 07:59:31 
1987. A comment to message 534. 


Could a speech synthesizer be the culprit? Could it bea 
HARDWARE problem? All I'm doing is booting the system disk. Maybe 
the CPU is whacked? 


apple/language #544, from dwild (David Walker), Sun Apr 12 
20:57:37 1987. А comment to message 535. 


As I have heard it, ProDOS versions before 1.2 (the first 

ProDOS 8) just disabled interrupts. That'swhy they never gave 
the ERR 01 message. Version 1.2 enables interrupts (so you can 
invoke the control раһе1 on a IIGS, for instance) but expects the 
application software to handle them. 


apple/language #541, from hmckay, Sat Apr 11 19:10:28 1987. 
А comment to message 539, 


Almost any card plugged into an Apple could generate ап 
interrupt. Some (like the Super Serial Card) have switches that 
сап turn interrupts on and off. I seem to remember a problem 
involving spurious interrupts fromold Apple mouse cards. 
Usually, however, 1% 15 something like a modem or printer 

card. If you are getting ERR 01 a lot, try unplugging all your 
plug-in cards except the disk drives and see if it goes away. 
Then plug in the cards one ata time until it comes back. Then, at 
least, you will know which card is causing it. 


apple/language #542, from westark (Larry Edwards), Sat Apr 11 
22:27:24 1987. A comment to message 541. 


I have been folloving this, and suddenly I know why several 
weeks (or months) ago I had a problem with AppleWorks suddenly 
going off to wherever! 


I noticed a very quick high beep (very quick), then 40 columns 
and I'm in the monitor! I finally noticed that it happened mostly 
when someone was on the phone (my modem still plugged in) and 
they hung up. Wham - AppleWorks zapped! I'm in the "*" monitor, 
but what's really bad is my 20-megabyte Sider blips - and you 
know all the files that were іп memory? GONE! 


The really strange thing was that the last file I had saved to 
Sider got zapped out of the directory, orat least showed only one 
block (it was a large file, but there's nothing there now). 


I think we're talking about the same interrupt-type problem. 
My answer was to keep the modem unplugged & back up more. 


А QUICK DISK ҒІХ 


apple/hardware #792, from craigs (Craig Stevenson), Sat Apr 25 


11:25:28 1987. 


I need some thoughts on disk drive problems. Some time ago, I 
had a clone half-height drive in my Apple IIe that gave many 1/0 


BIX 


errors. I sent it to the shop. "Checks out OK, maybe it's your 
driver controller card?" (-$25) I bought a new controller card. 
It would transfer data faster, but still many I/0 errors (it 
doesn't matter if the drive is 1or 2). I got disgusted, bought a 
new drive, hooked it up and, voila!, 1% works fine. Used it all 
night, no problem. I turned it off and next morning NOTHING #111 
boot! Computer on, bell rings, disk-access light on, disk 
spins, no boot. It won't boot off anew drive, old (old!) Disk II 
drive, slot 7, old controller card, NOTHING. The only way to 
get the critter to boot is using the old controller card and the 
old - presumably defective - drive. It will boot in slot 7 but 
still gives its many 1/0 errors. Very frustrating! Anybody got 
any ideas? 


apple/hardware $793, from jerryh, Sat Apr 25 11:41:25 1987. A 
comment to message 792. 


Try the following and let me know if it makes any difference: 
1) Move your drive as far as possible from the computer. 


2) If your drive has to be underneath your monitor (setup is 
monitor on drives оп top of the computer), try placing a thick 
piece of aluminum foil (folded overon top of itself quite a 
few times) between your monitor and the drive (a tinfoil 
sandwich!). 


3) Use а No. 10 pink eraser (the softer the better!) and clean 
the contacts along the bottom of the card, then reseat all the 
chips on the card (clean them as well 1? you can find some good 
contact cleaner). 


4) Try using a different cable between the drive and the 
interface card. I spent days trying to find a drive problem once 
that turned out to be a break in the drive cable! it would work 
fine most of the time, and that made it a bear to find. 


5) If your Apple is stuffed to the gills with cards, try 

removing all of them except for the drive card. If the system 
works fine with just the drive card on the bus, then you need 

to buy a heavy-duty power supply (check your dealer or mail order 
outfits). 


6) While you have the cards out, you might want to try putting 
them in one at a time (be sure to power down before messing with 
anything!) just to make sure that one of your cards in 
combination with the disk controller isn't locking the machine 
up. This has happened in the past, most notably when а famous 
80-column card, a famous 280 card, and the drive controller card 
were installed in a certain configuration (the problem has 
since been fixed - this was years ago). 


One of these should do the trick (Ihopel). If not, let us know 
апа we'll try to come up with some other ideas/suggestions. . . 


apple/hardware #795, from craigs, Sun Apr 26 12:40:15 1987. A 
comment to message 792. 


Many thanks for the quick response, Jerryh. Since I'd had all 
the cards out and checked the seating of all the chips (they're 
soldered, the Jerks), etc., I tried unhooking the new drive. 
Baby booted. I then changed the cable and you меге so right, the 
system works fine once more (couldn't be the cable, it is 
brand new. .had it made up myself. . .watched them do 

it. . .ALLRIGHT, it's the cable. Argh! :-)) Maybe that was 
the source of the I/0 errors on the old (!) new cable. Maybe I 
bought a third drive without meaning to. Snuck that past the 
wlfe realslick. Hafta remember that one. Anyway, BIX pays for 
ltself once more. Thanks again. 


apple/hardware $797, from jerryh, Sun Apr 26 18:14:12 1987. A 
comment to message 795. 


Look at the bright side - you fixed the problem, you now have a 
list of potential solutions for future drive problems (you *did* 
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dump hard copy; of that, I'm sure. ;-)) , and you've got a spare 
drive in case one of the other two "flies south for the winter." 


(I agree - cable problems can drive you crazy.) 


MACINTOSH 


The recent introduction of the new Macintoshes continues to generate lively 
discussion among the ВіІХеп. The first thread in this month's Mac window is a 
quick look at what runs and what doesn't on the Mac Il. We follow (and 

finish) with a long thread, where the whys and wherefores, pros and cons, of 
the Mac It's non-DMA SCS! port are discussed at length. 


THE GREAT MAC ІІ NON-DMA DEBATE 


macintosh/soapbox #1300, from nz. mhamel (Michael Hamel), 
Wed Apr 15 00:12:40 1987. 


Could someone possibly explain to me why the slow non-DMA SCSI 
interface of the new Macs 1s being touted as such a problem? As I 
understand 1%, SCSI runs at 1. 5 megabytes per second, peak. 

The Mac II will read it at >1 Mb/sec. So no huge difference in 
transfer rate, right? The only other thing DMA will do 15 

allow disk activity to happen without CPU intervention, once it 
has been set up. This 1s useful only 1f the CPU isn't waiting 

for the disk activity anyway - which means it's only useful 1f you 
are multitasking. So, what's the huge difference between а 

burst of DMA activity that ties up the bus and slows the CPU way 
down, and an interrupt that takes the CPU away entirely for 

the same period of time so it can do the disk stuff itself and then 
come back? I just can't see that 1t's going to be that 

important. 


macintosh/soapbox #1313, from kswartz (Karl Swartz), Thu Apr 
16 14:58:28 1987. Acomment to message 1300. 


With apologies to frankb, here are some *ballpark* numbers to 
substantiate the "slow" Mac II multitasking fears. 


Assumptions, which I hope are realistic: 
(1) 16-MHz 68020 


(2) Disk with 1 Mb/sec transfer rate; no buffering in 
controller 


(3) Disk controller accesses memory 32 bits at a time 


To transfer a 512-byte block, the disk takes 512 milliseconds 
once it starts the transfer, or 8192 CPU cycles. Assuming an 
average of 4 cycles per instruction (just a guess, but it 
sounds reasonable for an '020), the CPU has time to execute 2048 
instructions while the disk is transferring. 


During this time, the controller makes a memory reference 
every 4ms., or 64 cycles. Figuring 4 cycles per memory 
reference, that means the '020 has to wait only once every 16 
times it tries to reference memory, on the average, assuming по 
other bus activity. 


Looking at these numbers, I think it's clear that the CPU can 

do quite a bit of work while a DMA disk does its job. When you 
consider that Unix will often be transferring bigger chunks 
(usually 8K-byte chunks on a Sun 3, multiply those times by 16), 
1+ really makes a big difference. Also, Unix is a known disk 
hog, which compounds the problem. 


You are, of course, quite right in pointing out that it 
doesn't make any difference without multitasking. But remember, 
Scully wants to attack the workstation market. TheMac II and 
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the Micro Market! 


**Big Blue" has turned up the heat in the 
micro market. The upcoming fourth 
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A/UX are leading the battle right nov, and а system that wastes 
nearly 1/100th of a second (8192 ms. for an 8K-byte page) of 

CPU time reading а single page from disk on a page fault 1s gonna 
have an uphill battle against Sun, Apollo, DEC, etc. 


macintosh/soapbox #1306, from sjones (Scott Jones), Wed Apr 
15 22:22:06 1987. A comment to message 1300. 


The difference is that the overhead of a DMA transfer would be 
less than 7% (that's figuring a transfer rate of 1Mb/sec from the 
hard disk, and that the CPU and DMA both take 4 clock cycles to 
transfer one 32-bit word [at 16 MHz, this is 250 ns]) , whereas 
even the new Mac SCSI utilizes the CPU 100% during the 

transfer of a sector (and transfers only 1 byte at a time). The 
difference between 7% and 100% is *rather* large. A/UX users 
will be stuck in the mud until a third-party vendor comes out with 
a better drive controller. І did talk with both Charlie 
Oppenheimer and Didler Diaz [product managers for Mac SE and II, 
respectively] at the BCS presentation, and both agreed that 

true DMA vould have been nice, especially for A/UX, but they left 
it out because of cost considerations. Considering that a Мас 

II will runover $6000 for a reasonable configuration, I don't 
think that an extra $50-$100 would have mattered, especially 
when the very, very expensive 68881 chip was included as standard 
equipment. 


macintosh/soapbox #1308, from nz__mhamel, Wed Apr 15 
23:05:17 1987. Acomment to message 1306. 


Goodness me. Soyoucan get aDMAchip that will buffer4 bytes 
from SCSI into one 32-bit word and then get on and off the 68020 
bus in 4 clock cycles? Which chip is this you are thinking of, 
precisely? 


macintosh/soapbox #1314, fromsjones, Thu Apr 16 19:02:22 
1987. Acomment to message 1308. 


Haven't youeverheardof buffering? If IBMcan doit, why 

can't Apple? Simply have the disk controller card buffer the 
information coming from the disk (buffer a whole track, even) 
and the disk can operate with 1:1 interleave, regardless of host 
processor speed. Then, the contents of the buffer can be DMA'd 
into memory (32 bits at a time). About getting on and off the bus, 
that 15 accomplished by having the DMA done in bursts. People 
have been making cards like this for years. 


macintosh/soapbox #1322, from nz__mhamel, Fri Apr 17 
19:13:10 1987. Acomment to message 1314. 


Sure, I've heard of buffering (yes, even inNew Zealand! ). But 
you said: 


> I don't think that an extra $50-$100 would have mattered, 
especially when the very, very expensive 68881 chip was included 
as Standard equipment. 


So I assumed you were talking about adding *one* chip to the 

Мас II and doing this, not a whole board. Never mind: I do now see 
that 1-Mb/sec DMAwouldhavemuch less of animpacton the 

68020 than I expected - the thing is so fast and I'm used to 8-bit 
micros. 


The real issue and the thing that still surprises me is that 
you're saying that Unix spends a large percentage of its time 
doing disk transfer. On a 2-Mb machine! What's it doing? Will 
it still do it on an 8-Mb machine? I thought that all the fuss 
about disk-transfer rates and interleaves should slowly die 
away once the 1-Mbit and then the 4-Mbit chips start making 
themselves known. Is Unix perhaps a secret plot by disk 
manufacturers to keep themselves in business? 
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macintosh/soapbox #1324, from rsinger (Gregory Jorgensen), 
Fri Apr 17 21:37:25 1987. A comment to message 1322. 


Unix is well known as a disk hog because of the way its file 
system is organized. Unix can eat the biggest minis alive -I'm 
surprised you have any response at all on 68000 Unix boxes 

with more than a few simultaneous processes. It simply bashes the 
disk too much. 


macintosh/soapbox #1316, from tom__tthompson, Thu Apr 16 
21:02:42 1987. A comment to message 1314. 


À couple of comments: 


1) OK, so the Mac II doesn't do DMA. Probably somebody can drop 

а SCSI board into it that does DMA-SCSI transfers. Yeah, I knov, 
іп the Mac II topic I said you'd take a hit on bus cycles moving 
Stuff through NuBus, but ve're talking about a 32-Mb/sec bus, 
versus а 1-Mb peripheral bus. Once on the DMA board, then you 

let a dedicated processor take control. The Mac has been a closed 
machine, butnov that the Mac II has slots, vendors can take 

care of Apple's errors. 


2) Although IBM's Micro Channel supports DMA, if something 

with adequate priority wants the bus, the central arbiter will 
knock it off the bus in 7.8 ms. Once the bus clears, the DMA сап 
restart itself. This points up the very thing that's being 
hollered about: multitasking. Nothing can hog the bus or 
resource indefinitely іп а multitasking environment, notevena 
DMA. 


macintosh/soapbox #1317, from sjones, Thu Apr 16 21:49:10 
1987. Acommentto message 1316. 


Yay, someone who understands! Although you made one mistake, 

the NuBus isn't а 32-Mb/sec bus. It takes 3 ormore100-ns NuBus 
cycles to transfer a 32-bit word. (The NuBus runs at 10 MHz, 

not at the 15.7 MHz of the 68020.) This works out to131/3 Mb/sec, 
at most. At least someone else recognizes this as one of 

"Apple's errors." Allalong I've said that this *could* be solved 
by a third-party vendor. I hope that somebody like AST does 

this soon. Unfortunately, the SCSI interface is not the only 
place where the Mac II will have problems. The floppy disks, 
forinstance, are real CPU hogs. The Mac II still has an IWM, and 
Wozniak believed in doing as little as possible in hardware. 
Because of this, sound files can't be played froma floppy disk. 
(Read the April BYTE article on the Mac II for more info.) When 
A/UX comes out, and the Mac II does poorly against Suns, Apollos, 
and the like, maybe Apple will decide to put more hardware in 
future machines. Mac III maybe? It's sad that an otherwise 
advanced machine is held back by a 1976 design. 


P.S. It does seem that the times *may* be changing at Apple. 
The new sound chip is a good example of what they can do, if they 
put their minds to it. 


macintosh/soapbox #1319, from tom__thompson, Fri Apr 17 
07:34:19. 1987 A comment to message 1317. | 


Funny on that. The IEEE proposal doc. (1196) says NuBus is "a 
37.5 megabyte per second, 32-bit, computer backplane bus." 
Probably comes from the block reads and writes where you don't 
need additional cycles for addressing, but since the Mac II 
doesn't support this mode, who cares? Evenat that, the rate 

you talk about is more than adequate for SCSI DMA. The ТЫМ for 
floppy controller is a practical choice. Yeah, it's a CPU hog, 
but they didn't have to invent a new (possibly buggy) controller, 
and it's compatible with all of the other Mac disks and 

software, Tome, every machine announced this year (Amiga 2000, 
Mac II, IBMPS/2s) had to face one major concern: Is it 
compatible withthe existing ironand software? The IWM was the 
easiest way to resolve one of the major compatibility 

problems. Second, I hope you don't plan on running a Mac II off of 
floppies. Whether it's рої ап !020ога '386 in it, if you're 
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going tomaximize useof the CPU, you're gonna have to use high- 
speed mass storage (can you say "hard disk"?). The only reason 

I would use the floppy port on the Mac II is to boot it when it came 
out of the box and to load in new software. 


macintosh/soapbox #1323, from rsinger, Fri Apr 17 21:34:59 
1987. A comment to message 1319. 


I can't believe all the concern over the Mac II performance. 

Did anyone really expect that, on the first time out with a high- 
performance box, Apple was going to knock DEC, Sun, and Apollo 
out of business? The Mac II may be slower than those machines, but 
look at the price differential! Even with the screaming 
performance built into the Mac II at amore than reasonable 
price, everyone is crying that it could have been faster! 

There are a lot of compromises involved in designing, building, 
and selling a new machine. Design decisions have to be made 
early on that may seem silly by the time the machine goes to 
market. Overall, I think Apple did very well at reading the 
industry tea leaves. 


For years everyone has moaned about the closed Macintosh 
systems, the performance problems, etc., even though the Mac 
Plus can outperform almost anything in its price range AND 
offer software an order of magnitude better than anyone else. A 
few years ago, when the first Macs came out, a box with the Mac 
II features, especially the color graphics capability and the 
memory and horsepower to drive it at some reasonable speed 
would have cost over $30K. Now, Apple gives it tous for under 
$10K andeveryone cries that it should have been a Cray. Come 
on, folks, give Apple some credit. At least they are on the edge 
of technology and trying new things, instead of trying to make 
the fastest clone. And calling the Mac II "1976 technology" is 
insulting. How old is the 8086 and MS-DOS? And does anyone 
really think that Microsoft or IBM will be able todelivera 
reasonable, working, high-performance, state-of-the-art 
operating system with multitasking? Their track record sure 
doesn't show me that they are any better than Apple. 


Personally, I'm glad that I can even think of affording 
something like a MacII. A few years ago, the same technology cost 
more than-ahouse and took up almost as much room. 


macintosh/soapbox #1325, from bbayer (Barry Bayer), Sat Apr 
18 08:30:06 1987. A comment to message 1323. 


» but look at the price differential! 


Yes. . .but didn't I read somewhere that Sun Just dropped its 
basic price about 30 percent? 


That price differential is getting tighter. (Of course, then 
Apple can drop ITS price a tad and get that differential back to 
the original figure. «grin») 


macintosh/soapbox #1345, from kswartz, Tue Apr 21 11:11:18 
1987. А comment to message 1323. 


Many people, apparently includingJohn Scully, seem to think 
(or did think) that the Mac II would nailSun's low-end market. 
The company I work for uses Suns and has looked at the Mac ІІ, 
but at this point we feel that the Мас II is only *almost* there. 
(These are my interpretations of the company's stand and are 
not official company policy.) And I'm not asking for a Cray, nor 
anything even close, merely a Sun 3/52. 


You are quite right, though, the Mac II is avery impressive 
machine. The IBM-Microsoft team has a lot of work, especially 
since they are stuck with the '86 architecture. 
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macintosh/soapbox #1330, from alf (Eric Klein), Sun Apr 19 
18:18:36 1987. А comment to message 1325. 


Here's my responses to the DMA controversy: I wouldprefer 
that Apple did everything possible to take the burden off the 
main microprocessor, and I think that DMA should have been 
standard in the Mac ІІ. A graphics coprocessor would also have 
been nice. But I belleve that Apple has begun to back off their 
policy that the main chip should do everything, witness the Mac 
II's new sound chip, and also the addition of a math 
coprocessor. (Even the Мае SE has circuitry that gives 50% more 
memory cycles to the microprocessor by reducing the amount of 
cycles that are needed for graphics display.) 


Until additional hardware is added to the Mac ТТ, 

multitasking operating systems will have touse the concept of 
buffering instead. This is not such a bad solution, because a 
large disk buffer is an even faster method of disk access than a 
DMA-based system with a small disk buffer. Note that it is at 
least theoretically possible that when Apple introduces a 
multitasking system that they will add a DMA upgrade to the 

Mac II. I mention this to remind people that they are complaining 
about an operating system that very little 15 actually known 
about. 


For the people who think that the Mac II will have problems 
competing with DEC, Sun, and Apollo: If the Mac II ean even think 
about competing with these machines, imagine how it vill do in 
the PC market! 


The actual price of the Mac II 15 lower than it seems - I have 
heard that companies that buy large quantities of Mac IIs w111 
get verybig discounts off its $3769 price. For example, the 
price to developers for the machine is only $1884. (The developer 
discounts for the Macintosh Plus were not nearly as good, to 

put things in perspective.) The expensive peripherals are being 
heavily discounted also. Expect the price of a Mac II to fall 
rapidly over the next two years. I think Apple is starting the 
machine at a high price because they don't have the capability 

of makingmany machines at the present time. 


Every time I hear about the 08/2 operating system, it keeps 
getting bigger. Last I heard, it was about 1 megabyte and slower 
than the current MS-DOS operating system. I think Apple's 
operating system will be smaller than 05/2 because a lot of code 
that an operating system needs 15 kept in the 256K ROM 

toolbox. (That toolbox is four times bigger than the DOS 3.3 
system that ІВМ is currently using, to put things into 
perspective.) Maybe 1t won't be that memory-hungry. 

While you keep complaining about how slow a multitasking 
system will be on the Mac, you seem to have forgotten that 05/2 is 
supposed to be slower than the current MS-DOS operating 

system, even when only one task is being run ata time. I don't 
think that the Mac multitasking system will look bad compared 
to the 05/2 system. I just don't get the feeling that the 05/2 
system will be well-written, I keep hearing that it's full of 
bugs and that Microsoft still doesn't know what they would like 
the final product to look like. 


I think the A/UX operating system will not be available this 
year and that it's not very close to completion. I think Apple 
wants to get it right the first time and they would rather 
delay the product introduction than come out early with amess. 
Therefore, I'mnot willing to guess what A/UX will do and what 
its limitations will be. 


macintosh/soapbox #1336, from mdavis (Morgan Davis), Mon 
Apr 20 03:05:30 1987. A commentto message 1330. 


Seems to me that Scully said quite the contrary duringa 
recent panel discussion at one of the Mac expos about some 


continued 


Announcing BYTE's 1987 
IBM Special Extra Issue 


PS/2: Holy Smoke! 


(or, wholly smoke) 


IBM introduces new personal computers, and 
BYTE's fourth annual, special extra issue, ‘Inside 
the ІВМ PCs," takes on added significance for 
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earlier Macintosh products. To the effect of, "We'd rather 
get 1% out to you so you can play with it now, rather than wait 
three or fourmore months for a debugged version." 


macintosh/soapbox #1368, from nz__mhamel, Fri Apr 24 
22:19:44 1987, A comment to message 1323. 


Yes - well, I think we've sorted out what a DMA chip or card 

would *do* : useful things in direct proportion to the amount of 
time the Mac II spends actually doing disk transfers. The 
trouble is that at 1 Mb/sec, to see any impact, you have to move a 
Xlot* of stuff to the disk, far more than a Mac (do we call it 

the Mac 1 now?) normally does. I've never used Unix, but sjones is 
assuring us that 200K/second for long enough to notice is, if 
anything, an underestimate. That's really quite incredible. I 
thought Unix was supposed to be a Good Idea, not some kind of a 
monster. Do І take it that virtual memory is to blame for this? If 
So, give us real memory. 


macintosh/soapbox #1370, from cheath, Fri Apr 24 22:29:03 
1987. Acomment to message 1368. 


Withmultitasking, and anon-DMA disk, thenastiness comes in 
loosing characters doing serial 1/0 and in display glitches and 
mouse pointer jumps. The machine just feels bursty. 


macintosh/soapbox #1375, from dgoldsmith, Sat Apr 25 
20:39:42 1987. A comment to message 1370. 


Macintosh SCSI I/0 is performed with interrupts enabled, so 
none of the problems youdescribe occur. Theonly real 
disadvantage is, as everyone has already pointed out, that 

the CPU is tied up during the actual data transfer (not the disk 
seek, just the actual moving of bytes) . Depending on how many 
bytes you're moving, this may or may not have a significant 
impact on performance. Depending on whether the SCSI port or 
the CPU is the limiting factor in how fast bytes can be 
transferred (and thus how long the CPU is tied up moving the 
bytes), it could be a bigger win to put ina faster CPU (which 
benefits you all the time) than to put ina DMA controller 
(which costs money and does nothing when noI/0 is going on). I 
don't know enough about hardware to discuss the cost or 
benefits, but this is the fundamental trade-off in dedicated vs. 
Shared hardware. 


macintosh/soapbox #1376, from nz... mhamel, Sat Apr 25 
21:47:27 1987. A comment to message 1375. 


Yeah. The 68020 in the Mac II should be able to grab bytes from 
SCSI and stuff them away at an appalling rate if you write an 
unrolled loop made of 


move.b (20), (a1) 


Once that gets into the cache, itwill execute invery few 

Clock cycles. I can't work it out because I don't know how many it 
takes to get to the SCSI chip, but it's got to be under 15 on 
average and thus moves over 1 Mb/sec at 15.67 MHz. 


This means it's *not* like non-DMA interfaces on other 
machines, like the Amiga or (dare I say 1t?) the Mac Plus. They 
really are limited by CPU speed. Even the Mac SE with its 
hardware support can hit only 550K/sec. Perhaps sjones can tell 
us what speed the Amiga's non-DMA SCSI interface that he keeps 
referring to manages? 


Incidentally, why *does* the Mac II runat 15.67 MHz? NuBus 
has its own clock, the video cards have their own clock, sowhy 
runat exactly twice the Mac speed? It wouldn't be because of 
AppleTork would it? 
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is about to be purchased. 


These four department managers are meeting 
to authorize the purchase of over one 
hundred software packages ranging from 
word processing to CAD. To ensure that 
they make the best choices possible, they will 
rely on the advice of Alan Johnson, their 
company's M.I.S. Coordinator and resident 
computer wizard. They know they can rely 
on Alan's opinion because he's a ‘‘Power 
User"' of micros at work and at home. 


Alan stays on top of the latest technology in 
the micro industry by reading BYTE, the 
magazine for the **Power Reader.” Like 
Alan, BYTE subscribers are microcomputer 
experts who have real clout where they work. 
So much clout, that during the next 12 


months, 95% of BYTE readers will buy or 
influence their companies” planned software 
purchases. These company purchases will 
average 140 packages worth $145,738! It’s 
a fact...the BYTE reader is the 

“Power Buyer." 


In terms of buying influence, our (^ Alan 
Johnson"! typifies the average BYTE reader 
according to the 7987 Software Purchasing 
Influence Study. 


Are you putting the ‘‘Power of BYTE" to 
work for your micro products? To find out 
how...call your BYTE Advertising Sales 
Consultant today. 
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macintosh/soapbox #1384, from tom thompson, Mon Apr 27 
09:08:44 1987. A comment to message 1376. 


It's probably that and at least the floppy drives. Apple 
engineers told us that а number of components - particularly the 
IWM - have divided by two circuits and effectively run at the 
old Mac clock rate. Why? It was easier to designit that way and - 
most important - still provide compatibility. 


This month's ІВМ section covers both the old and new of PC and PS 
technology. We start off with a simple question on setting up a PRINT.COM file 
thatgetslots of solutions. Then there's alively discussion ofthe problems 

and wisdom of upgrading from MS-DOS 3.1 to 3.2. Turning to the PS line, the 
compatibility of the new bus is discussed, followed by some thoughts on 

using dual monitors. 


USING PRINT IN A BATCH FILE 


ms.dos/commands #549, from aorrell (Andrew Orrell), Thu Apr 
9 00:55:08 1987. 


I know I. used. to know how to do this but. 
file that has the line 


. .I have a batcn 


PRINT 
in order to install the print.com driver. 


When the batch file gets to that line, it stops waiting for you 
to input the device or a carriage return, for which it will use 
the LPT1:. Okay, youall know that, BUT how do I get the batch 
file to supply the PRINT prompt with the CR so I don't have to 
watch it? This comes in the middle of a long autoexec.bat, ina 
machine that does . a lot of device checking, so when I boot up, I 
just flre that puppy up and go get coffee. I don't want to come 
back in the middle JUST to hit the CR. I know 1t can be done and it 
15 simple, I just can't remember. Thanks. 


ms.dos/commands #550, from wgivens (Wayne Givens), Thu 
Apr 9 01:39:13 1987. A commentto message 549. 


- Print inBatch File: 
PRINT / 4:1р+1 


This w111 (silently) do the job - thank whoever gave 1t to me 
(on BIX) about a year ago! 


ms.dos/commands #551, from cgodwin (Charles Godwin), Thu 
Apr 9 19:37:42 1987. Acomment to message 550. 


This works only with DOS 3.0 and up. Before that youcould do 
this: 


ECHO Y >yes 
PRINT <yes 


DELyes 


ms.dos/commands #552, from bradc (Brad Chase), Mon Apr 13 
20:42:12 1987. A comment to message 551. 


You could use this: 
echo prn | print 


Actually, this w111 work for any device - just replace the 
"prn" with the device you want to use. 


ms.dos/commands #553, from mite (Eric Boehm), Fri Apr 17 
21:35:17 1987. A comment to message 549. 


The way I do this (MS-DOS 2.11 on Zenith 2-100) is to create а 
file with а carriage return in it such as "сору con return," type 
a return, CTRL-Z, put the line PRINT «RETURN >NUL in your 
autoexec.bat. Make sure you have a files-10 іп config.sys (at 
least) and make sure that "return" is in the root directory or 
use PRINT «d: V pathname V RETURN >NUL. This supplies a carriage 
return to make the device the default LPT1: and redirects 

output to the null device so you never see it. 


THE MS-DOS 3.1/3.2 UPGRADE PATH 


ms.dos/secrets #1553, from dstarr (David Starr), Sun Apr 5 
21:32:05 1987. 


I am thinking of upgrading from Panasonic DOS 3.1 to ІВМ DOS 

3.2. Is this as easy as I think? In principle I use the SYS command 
to replace the hidden files like IBMIO and COMMAND.COM. Then I 
use COPY to replace all the DOS utilities with the new ones that 
come with 3.2. 


Now for the gotchas: I am *not* running true-blue hardware. I 
have a Panasonic Business Partner with a no-name hard disk 
system. І ат currently running the DOS 3.1 that came with the 
Panasonic on the principle that software ought to match the 
machine. The hard disk came with its own INIT program that had 
to be run before FORMAT or FDISK. 


On the good side, I FDISK'ed the whole 20 Mb as the DOS 

partition. I plan to back up everything just in case DOS 3.2 turns 
nasty and eats up my disk. I realize that I need to hang onto 

the Panasonic version of GW-BASIC, since the IBM BASICA still 


‚ needs ROM BASIC to run. І have booted IBM DOS 3.2 off a floppy, 


and 1t appears to run (boots up, does not crash immediately, and 
DIR works). The Panasonic appears to be а good clone. I have 

been running BASIC, Symphony, Lattice C, and other stuff with no 
weirdness. , 


I don't know if Panasonic made changes in their DOS to make 
Panasonic hardware look more like IBM's. If the hardware 15 the 
same as ІВМ on all levels, then I amhome free. If the hardware 
15 alittle bit different, and changes were made in DOS to 
compensate, then I have a problem. I would appreciate any 
comments before I blow a good working system away. 


ms.dos/secrets #1554, from skluger (Sigi Kluger), Sun Apr 5 
21:44:36 1987. Acomment to message 1553. 


You can always redoand bring up 3.1 again. Just be sure NOT to 
follow the instructions that come with PC-DOS 3.2 and instead 
simply do the SYSC:. 


Also, be sure to replace ALLutilities after you have verified 
that it works. 


ms.dos/secrets #1561, from jfleming (Jon Fleming), Mon Apr 6 
20:39:16 1987. A comment to message 1554. 


>5Ү5С: to go f rom 3.1 to 3.2 ; 


I've tried that on my turbo XT clone, an old original true- 
blue XT, and а Fountain AT clone. It always failed; "Not enough 
room for system on destination disk" or some such message. 
Same thing even if I deleted the hidden files first. 


ms.dos/secrets #1563, from skluger, MonApr6 21:24:15 1987. 
А comment to message 1561. 


Assuming that you used FORMAT to put the 3.1 system on and 
haven! t fumbled with COMMAND.COM, delete С: \ COMMAND.COM and 
retry the SYSC:. Should work then. 


continued 
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Programmer's Paradise Gives You E id 
Personal Service and Unbeatable Prices! 


Welcome to Paradise. The MS/PC-DOS and XENIX software source that caters to your programming needs 
Discoverthe Many Advantages of Paradise... 


ө Lowest price guaranteed 
€ Latest versions 


LIST OURS 
С++ 
ADVANTAGE C + + $ 495 479 
PFORCE + + 395 225 
С COMPILERS 
C86 PLUS 497 379 
C86 PLUS W/ROMPAC 747 549 
DATALIGHT C DEVELOPER'S KIT 99 79 
DATALIGHT OPTIMUM C 139 105 
LATTICE C 500 265 
W/SOURCE 900 495 
LET'SC 75 59 
W/CSD DEBUGGER 150 99 
MICROSOFT C 450 269 
TURBO C 100 65 
С INTERPRETERS 
C-TERP 300 229 
INSTANT C 500 379 
RUN/C 120 79 
RUN/C PROFESSIONAL 250 155 
ASSEMBLERS, HARKERS 
ADVANTAGE DISASSEMBLER 295 265 
ADVANTAGE LINK 395 359 
ASMLIB 149 129 
MACRO ӘЗРЕМБЕК 150 93 
РА5М-8 195 109 
PLINK А PLUS 495 299 
395 CALL 


UNIWARE 88000 X-ASM 


FREE SCIENTIFIC 
& ENGINEERING 
SOLUTIONS CATALOG 


Describes 100 of the best software packages for 
solving complex equations, number crunching, 
analyzing data, 3-D CAD/CAM design, technical word 
processing, circuit desi sophisticated, graphics and 
more. Call for your FREE catalog today! 


GRAPIHCS 


ADVANTAGE GRAPHICS 250 225 
ESSENTIAL GRAPHICS 250 189 
GRAPHIC 350 285 
GSS GRAPHICS DEVELOPMENT 

TOOLKIT 495 375 
OTHER GSS CALL CALL 
HALO— ONE LANGUAGE 300 205 
HALO — FIVE MICROSOFT LANG, 595 369 
HALO-DPE 195 155 
METAWINDOW 195 CALL 
METAWINDOW PLUS 275 CALL 
METAFONTS 95 CALL 
METAFONTS PLUS 275 CALL 
C ETII.ITY LI ARIES 
ASYNCH MANAGER 175 119 
BASIC. .C 175 129 
BLACKSTAR FUNCTIONS 99 89 
C DISPLAY LIBRARIAN 99 79 
C FOOD SMORGASBORD 150 95 

W/SOURCE 300 179 
C TOOLS PLUS 175 119 
DISPLAY EXPRESS 99 79 
ESSENTIAL C UTILITY LIBRARY 185 119 
ESSENTIAL COMMUNICATIONS 185 125 

COMMUNICATIONS PLUS 250 189 
GREENLEAF COMM 188 125 


"Terms and Policies 


* Programmer's Paradise will match any current nationally advertised price for the products listed inthisad. 


LIST 
GREENLEAF FUNCTIONS 185 
LINK & LOCATE 350 
MULTI-C 149 
PFORCE 295 
THE HAMMER 195 
TIMESLICER 295 
W/SOURCE 1000 
TOPVIEW TOOLBASKET 250 
SLUREEN BISPLAY. WINDOWS FOR C 
CURSES 125 
W/SOURCE 250 
FLASH-UP WINDOWS 90 
GREENLEAF DATA WINDOWS 225 
W/SOURCE 395 
MICROSOFT WINDOWS 99 
WINDOWS DEVELOPMENT KIT 500 
ON-LINE HELP 149 
PANEL 295 
PANEL PLUS 495 
POLYDESKIII 99 
POLYDESK ADD ONS CALL 
QUICKSCREEN 195 
SCREENPLAY (LATTICE) 150 
SOFTSCREEN HELP 195 
VIEW MANAGER 275 
VITAMIN C 225 
VC SCREEN 99 
WINDOWS FOR C 250 
WINDOWS FOR DATA 395 
Z VIEW 245 
Fite MANAGEMENT 
ASMTREE 395 
BTRIEVE 245 
XTRIEVE 245 
REPORT OPTION 145 
BTRIEVE/N 295 
XTRIEVE/N 595 
REPORT OPTION/N 345 
С-ТКЕЕ 395 
К-ТКЕЕ 295 
C-TREE/R-TREE BUNDLE 650 
DBC ПІЛІ 250 
W/SOURCE 500 
DBC ІШ PLUS 750 
W/SOURCE 1500 
DB. VISTA 195 
W/SOURCE 495 
DB—QUERY 195 
W/SOURCE 495 
INFORMIX ESQL/C 595 
INFORMIX 461. 995 
INFORMIX SQL 795 
PHACT 295 
MARE, LINT, PROFILE. UTILITIES 
ADVANTAGE MAKE 125 
CODE SIFTER 119 
LMK 195 
PC-LINT 139 
PFINISH 395 
PMAKER 125 
POLYMAKE 149 
PRE-C 295 
SAPIENS MAKE 79 
THE PROFILER 125 
DEHULGERS 
ADVANCED TRACE 86 175 
BREAKOUT 125 
C-SPRITE 175 


» Mention this ad when ordering— some items are specially priced. 
* Prices and Policies subject to change without notice. 


* Corporate and Dealer inquiries welcome. 


* Ask for details. Some manufacturers will not allow returns once disk seals are broken. 


è Huge inventory, immediate shipment 
è Knowledgeable sales staff 


OURS 
125 


1-800-445-7899 мү: 914-332-4548 


е Special orders 


€ 30-day money-back guarantee 


Over 500 brand-name products in stock — if you don’t see it, call! 


We'll Match Any Nationally Advertised Price. 


CSD DEBUGGER 75 
PERISCOPE 1 345 
PERISCOPE И 175 
PERISCOPE II-X 145 
PERISCOPE ПІ 995 
PFIX 86 PLUS 395 
XVIEW 86 60 


OURS 


39 
295 
139 
109 
825 
229 

49 


80386 DEVELOPMENT 


TOOLS 


ADVANTAGE 386 C 


ADVANTAGE 386 PASCAL 
PHARLAP 386lASM/LINK 
PHARLAP 386IDOS-EX TENDER 
PHARLAP 386IDEBUG 


митом 
BRIEF 195 
DBRIEF 95 
BRIEF/DBRIEF BUNDLE 275 
CVUE W/SOURCE 250 
EDIX 195 
EMACS 295 
EPSILON 195 
FIRSTIME (C) 295 
KEDIT 125 
LSE 125 
PC/VI 149 
PMATE 195 
SPF/PC 195 
VEDIT 150 
VEDIT PLUS 185 
ARTIFICIAL IN'EELTIIGENCE 
ARITY COMBO PACK 1095 
ARITYSTANDARD PROLOG 95 
GOLDEN COMMON LISP 495 
INSIGHT 2+ 485 
MICROSOFT LISP 250 
SMALLTALK V 99 
TURBO PROLOG 100 
TURBO PROLOG TOOLBOX 100 
ADDITIONAL PRODUCTS 
COMMAND PLUS 80 
DAN BRICKLIN'S DEMO PROGRAM 75 
DISK OPTIMIZER 60 
FASTBACK 175 
LATTICE TEXT MGMT. UTIL. 120 
MICROSOFT LEARNING DOS 50 
NORTON COMMANDER 75 
NORTON UTILITIES 100 
PDISK 145 
PFANTASY PACK 995 
POLYBOOST 80 
POLYTRON PVCS CALL 
SAPIENS V8 300 
SOURCE PRINT 97 
TREE DIAGRAM MER 77 
VENTURA PUBLISHER (XEROX) 895 


VENTURA PUBLISHER (TURBO) 1595 
PASCAL COMPILERS 


MARSHAL PASCAL 189 
MICROSOFT PASCAL 300 
PASCAL-2 350 
TURBO PASCAL 100 
TURBO PASCAL ADD ONS CALL 


805 
805 
395 
845 
155 


CALL 


Programmer’s Paradise 


42 River Street, Tarrytown, NY 10591 
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LIST OURS 
TOOLS FOR TURBO PASCAL 
ALICE 


95 69 
FLASH-UP WINDOWS 90 79 
SCREENPLAY 100 89 
SCREEN SCULPTOR 125 95 
T-DEBUG PLUS 60 49 
TURBO ASM 100 85 
TURBO ASYNCH PLUS 100 79 
TURBO EXTENDER 85 65 
TURGOHALO 129 99 
TURBO MAGIC 99 CALL 
TURBO NUMERICAL METHODS 100 65 
TURBOPROFESSIONAL 70 49 
TURBO POWER ыда PLUS 100 79 
TURBO WINDOW 80 65 
OTHER TURBO TOOLS CALL CALL 


NEW PRODUCTS 


ADVANTAGE Graphics—Lightning-fast high-per- 
formance C language graphics toolkit. Supports over 
30 graphics adaptors. Over 200 functions, including 
an extensive set for building multi-window applica- 
tions. Object-oriented concepts provide workstation- 
like capabilities on your PC/AT/AT—yet no 


royalties! 
List $250 Ours $225 


WATFOR-77 V. 2.0—FORTRAN compiler, highly 
regarded for its superior debugging environment. 
Follows the load and go approach of one-step com- 
pile and execution. Includes editor, linker, runtime 
debugger and a Graphics Kernal System. Latest ver- 
sion supports Hercules graphics card. 


List $375 Ours $335 


РС-М05/386--Мем operating system designed to 
fully exploit 80386-based hardware capabilities. PC- 
MOS/388 is a multi-user, multi-tasking operating 
svetem hat ic «till fell compatible with virtually all 


BASIC 
BETTERBASIC 199 129 

BETTERBASIC ADD ONS CALL CALL 
BETTERTOOLS 95 89 
FINALLY 99 89 
MICROSOFTQUICKBASIC 99 65 
PROFESSIONALBASIC 89 75 
TRUE BASIC - 150 105 
TURBO BASIC 100 65 
L OBEOLUCOMPILERS'UTILITIES 
COBOL SPII 395 329 
MICRO FOCUS COBOL CALL CALL 
MICROSOFT COBOL 700 439 
MICROSOFT SORT 195 129 
MICRO/SPF 175 155 
OPT-TECH SORT 144 115 
REALIA CICS 995 785 
REALIA COBOL 995 785 
REALIAMENU 150 119 
RM/COBOL 950 649 
RM/COBOL8X 1250 909 
SCREENIO 400 CALL 
SCREENPLAY 175 129 
VISUAL COBOL (MBP) 795 695 
FONTRAXCOMPILERS/UTILITIUE.« 
ACS TIMES SERIES 495 389 
87 SFL 250 225 
FOR-WINDS 90 69 
FORLIB-PLUS 70 45 
FORTRAN SCIENTIFIC 

SUBROUTINES 205 249 
GRAFMATICS OR PLOTMATICS 135 119 
GRAFMATICS AND PLOTMATICS 240 219 
LAHEY FORTRAN 477 CALL 
MICROSOFT FORTRAN 450 269 
RM/FORTRAN 595 399 
STRINGS AND THINGS 70 49 


XENIX/UNIX PROL 


SCO XENIX SYSTEM V-COMPLETE 1295 
SCO XENIX OPERATING SYSTEMS 
MICROPORT SYSTEM V/AT 

MICROPORT SOFTWARE DEV. SYS 


UTHER LANGUAGES 
APL* PLUS 


595 429 

CLIPPER 695 459 
ANUS/ADA PACKS CALL CALL 
АТТІСЕ RPG II COMPILER 750 629 
LOGITECH MODULA-2 CALL CALL 
PC FORTH 150 109 
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ms.dos/secrets #1564, from rjsmith (Raymond J. Smith), Mon 
Apr 6 23:11:59 1987. А comment to message 1561. 


Re: "Not enough room for system on destination disk": The 
solution is to load the directory entries for the hidden files 
with hex Os, after youhave deleted both files (after making 
them normal files, of course). You *must* fill the *entire* 
directory entry. This fools the SYS program into thinking 
it's a virgin disk, so it transfers both files without any 
problem. You can use Norton's NU.COM or IBM's Disk Repair to 
do the job. 


ms.dos/secrets #1565, from irae (Ira Emus), Tue Apr 7 00:06:51 
1987. A comment to message 1564. 


Re: setting the first entries in the directory to ООН: 


Do not dare doa chkdsk / f after that or it will report about a 
zillion lost clusters and waste your disk. It is possible that 
there is not enough room on the disk for real; I believe that 

up until PC-DOS 3.2 both ibmbio.com and ibmdos .com had to бе 
contiguous, and that requirement was removed in 3.2. Also, if 
youchange brands, i.e., IBMto generic MS, those two system 
files have different names, and the SYS program will not 

install to a disk with the other names already there. My solution 
for making room has been to go into the FAT table and replace 

the first 10 or so entries with 00h, and then running "chkdsk / f" 
which turns those into "fileOO0x.rev" or something, which, 

when deleted, leaves room for the system. There is one danger, 
though, probably one or more files will be DESTROYED, some 
snooping with Norton will tell you which ones and you back them up 
and restore them when you're done. Again a reminder, THIS 

METHOD IS DANGEROUS, but it works. 


ms.dos/secrets #1569, from rjsmith, Tue Apr 7 06:56:40 1987. A 
comment to message 1565. 


Re: "program willnot install to а disk with the other names 
already there": 


That's the whole purpose of deleting them and then writing 

over the filenames with hex zeros. Evenwhen deleted, SYS.COM 
picks up the hex E5 and the remaining characters and says uh- 

uh. I must admit that 1% never occurred to me that someone would 
do а CHKDSK / f. . .it does indeed trash files whether you 
respond with annor a y. I experimented and discovered that going 
from IBM PC-DOS 3.1 to IBM PC-DOS 3.2 results in the 

following: 


1. IBMBIO.COM (9564 bytes in 3.1, 16,369 bytes іп 3.2) fits 
into the same spot occupied by the earlier version and is 
contiguous after a SYSd:. 


2. IBMDOS.COM (27,760 bytes in 3.1, 28,477 bytes in 3.2) fits 
okay, but is not stored contiguously and is rather badly 
fragmented. This would cause a minor problem with disk 
optimizers (they won't move hidden system files) and will result 
іп а slightly longer IPL time (mucho head movement), This 

would not be the case if you move and then delete one or two files 
stored directly behind IBMDOS.COM before doing the other 

dirty deed. 


І really don't thinkitiswise to". . .go into the FAT table 

and replace the first 10 #ог so* entries with 00h. . ." since, as 
you observed, "probably one or more files will be DESTROYED." 

I guess the question is "Do you really wanna go to 3.2?" If so, and 
you won't or can't follow the instructions in the manual, this 

is the only other way short of patching SYS.COM. 
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ms.dos/secrets #1570, from matt.trask (Matt Trask), Tue Apr 7 
08:29:43 1987. A comment to message 1565. 


Ever since 0052,0, it's been possible to use SYS tomove up to 
new versions. The requirement for IBMDOS to be contiguous was 
removed for that release. The problem occurs when a disk was 
prepared with MS system files rather than IBM system files - if 
the first two names in the root directory are not IBMBIO.COM 
and IBMDOS.COM, SYS will abort with the "not enough room" 
message. When I was at Leading Edge getting the Mitsubishi PC 
ready to ship (revealing my age now), we taught the SYS program on 
the Mitsubishi DOS how to overwrite the system files if their 
names were IBMBIO/DOS without changing the names. I think most 
generic DOS versions do that now, but don't hold me to it. 


ms.dos/secrets #1555, from drifkind (David Rifkind), Sun Apr 5 
22:49:16 1987. Acomment to message 1553. 


Considering the really minor differences between 3.1 and 3.2, 
do you have any reason to want to change? 


ms.dos/secrets #1556, from skluger, Sun Apr 5 22:59:43 1987. 
А comment to message 1555. 


I have to agree with someone reviewing3.2 inamagazine a few 
months ago: "XCOPY alone 1s worth the price." 


I have NSWP and other sweepers and tons of eumbersome menu- 
driven file-copy utilities, but I don't know how I ever got along 
without XCOPY. 


ms.dos/secrets #1559, from rduncan (Ray Duncan), Mon Apr 6 
01:13:07 1987. A comment to message 1556. 


An, but the version of XCOPY from the "generic" MS-DOS 3.2 

will work very nicely with allof the 3.1 DOSes I am running (PC- 
DOS and Compaq DOS) . So does REPLACE, which, like XCOPY, is 
extremely useful. So you don't really need to reformat yourhard 
disks for 3.2, just copy over those two utilities and you'll 

be happy! 


ms.dos/secrets #1560, from dstarr, Mon Apr 6 19:51:28 1987.A 
comment to message 1555. 


Thank you all for your input. I will give 3.2 а гип іп їћепеаг 
future, when I get a free hour or two. I started thinking about 
3.2 when I got tired of the "greenscreen" card that comes with 
the Panasonic. The character font ln text mode is irritating to 
my eye. I like the IBM monochrome card's font much better. I 

put an IBM monochrome card in the machine thinking I could switch 
1t on with the MODE command. Doesn't work. The MODE command 
furnished by Panasonic only sets the graphics resolution on the 
Panasonic card. So I figured I could use an IBM MODE program to 
turn оп the IBMmonochrome card. When I dug out the IBM DOS and 
tried to run the IBM MODE under Panasonic DOS 3.1, I got the 
"Wrong DOS Version" error message. Since I use the machine for 
commercial software development, I started thinking that I 
really ought to be running the latest IBM stuff to be compatible 
with my customer base. Now I have heard somewhere that all you 
get from DOS 3.2 is network support (which I don't care about). І 
also hear that it eats up yet more RAM and disk space. 


PS/2 MICRO CHANNEL BUS COMPATIBILITY 


ibm.ps/model.50 #2, from mjk (Martin Kochanski), Thu Apr 2 
11:05:09 1987. 


Is it true that *no* existing PC cards will work in the Model 
50 and above? If so, is there any prospect of some sort of card 
adapter to plug into the Micro Channel and act asa 
motherboard for the old-style 8-bit cards? From IBM or anyone 
else? 


continued 
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COMPUTER FAIRES 
GIVE YOU AN 
UNFAIR ADVANTAGE. 


The Northeast and West Coast Computer Faires are going to help you surge 
ahead into new business opportunities in 1987 and 1988. Attendees will 
find the latest and most innovative products and services to put them 
ahead in the quest for productivity. Exhibitors searching for a sophisticated 
audience that's ready to buy will be smiling at their extra sales. 

And extensive promotion, a full conference series, and special features 
like State-of-the-Art Professional Development Seminars help add up to 
give you the Computer Faire advantage—a smile of triumph. 


Attention exhibitors! To reserve exhibit space or to receive more information 
call (617) 449-6600, Ext. 4013. 


Northeast Computer Faire '87 
October 15-17, 1987, World Trade Center, Boston 


West Coast Computer Faire '88 


May 5-8, 1988, Moscone Center, 5an Francisco 


r 7 
| | want the Computer Faire advantage. | 
Send me OC exhibitor O attendee information 
| on О Northeast O West Coast Computer Еаігеѕ | 
| Name | 
Title | 

Company 
| Address | 
City State Zip | 
қ е-е | 
Return to The Interface Group, Inc., 300 First Avenue, Needham, МА 02194 
с=с ———á— .  BYTEBS? 
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ibm.ps/model.50 #33, from howardm, Fri Apr 3 23:57:56 1987. 
А comment to message 2. 


Micro Channel machines WILL NOT ACCEPT PC cards. I doubt an 
adapter could even be made. The Micro Channel looks great. 1+ 

will allow for much better file servers, and other bus- 

limited applications will be faster. 

ee ee Lo ———————.——A———X———— 
ibm.ps/model.50 #4, from p.handsman (Peter Handsman), Thu 

Apr 2 12:00:01 1987. А comment to message 2. 


Even more, are the Micro Channels for the 50 and 80 models 
compatible, plug-wise? 


Or must third parties design and stock two sets of cards? 


ibm.ps/model.50 #35, from howardm (Howard Marks), Fri Apr 3 
23:59:38 1987. A comment to message 4. 


They are compatible. Only one set of add-in cards was 
announced. 


USING TWO DISPLAYS WITH THE PS/2 


ibm.ps/graphics #104, from mjwhite (Michael White), Wed Мау 
6 08:45:20 1987. 


Under the old regime, you couldhave two video adapters 
installed in the PC by using a mono and a CGA (ог EGA). This was 
very handy where you needed to see more information than could 
be displayed оп a single monitor. 


I have not been able to determine whether this 1s possible 
with the new PS/2s. It would appear пої, with the VGA built in. 
Any one have any ideas? 


ibm.ps/graphics #109, frommced (Edward McNierney, Number 
Nine Computer Corp.), Wed May 6 23:18:33 1987. A comment to 
message 104. 


Sure. The on-board VGA does not need to be used at all. Апу 
add-in board can provide its own direct video output and totally 
ignore the VGA, Or an adapter plugged into the single video 
expansion slot can either route the VGA' s output out through its 
own connector or take its own output (or the VGA's data) and 
route 1% out through the system DAC and out the connector on the 
system unit. 


ibm.ps/graphics #111, from mjwhite, Thu May 7 09:40:12 1987. 
А comment to message 109. 


Sothespecial "video" slot (with the extra connector) allows 
you to bring the VGA output onto an adapter AND/OR pump input back 
into the VGA. 


Is this what the special hi-res adapter that drives the top- 
of-the-range screen (the 8514, I think) does? Is it possible to 
bring VGA data onto an adapter, message 1%, then pump 1% back 
through the DAC and out the hole in the back? 


Also, I wouldhave thought that if you were using a completely 
independent video adapter that provided its own video output, 
you vould have to disable the VGA in some vay to avoid memory 
conflicts or the like. 


ibm.ps/graphics #114, from mced, Thu May 7 21:20:20 1987. A 
comment to message 111. 


You can have your cake AND/OR eat it, too. The 8514/A video 
adapter takes some video information (I'mnot sure what) from the 
VGA and then pumps it back out. The standard board is 4 bits 

per pixel, but with memory add-on you can get 8 bits by 
essentially layering 4 more bits on top of the data being sent 
out to the DAC. 


BIX 


ibm.ps/graphics #123, from waveframe (Glenn Edens, 
Waveframe Corp.), Tue May 12 23:06:05 1987. A commentto 
message 104. 


On the PS/2 Model 30 Tech Ref manual there is a reference toa 
power-on time search for another display adapter, which will 
then become the primary. It is not clear if this means CGA, 
EGA, etc., or if it means the VGA enhancement card. 


32-Bit Forum 


The 68000 processor line and its associated memory-management units 
created a great deal of discussion on BIX recently. 


COMPARING MEMORY-MANAGEMENT UNITS 


cpus/680x0 #134, from intel (Cliff Purkiser, Inte!), Wed Apr 29 
02:13:37 1987. 


I'd like to ask a question asa totally unbiased observer. :-) 
It seems to me that 68030's MMU is a subset of the 68451 PMMU. If 
this is true, then 68030 won't be compatible with the 68020 

and 68451. Is this true? 


The other question is, how many people actually use Mot's MMU 
as opposed to designing your off-chip MMU out of gate arrays? I 
know that Sun did this with their famous Sun MMU. Chuck, do you 
think you'11 be able to plug a 68030 into a Sun 3/xxx and run Sun 
Unix unchanged? 


срив/680х0 #135, from killer1 (Carrell Killebrew), Wed Apr 29 
02:26:20 1987. A comment to message 134. 


Mot acknowledges publicly that the 68030 MMU 1s a subset of 

the external MMU. Most of the customers I have talked to who use 
Mot CPUs do not use Mot MMUs. They build their own custom MMU 
(as you put it, "out of gate arrays"). 


cpus/680x0 #136, from reviews6 (Joel West, Western Software 
Technology), Wed Apr 29 08:54:59 1987. A comment to message 
134. 


>The 68030 is certainly a subset of the 68851 and 68020 
combination. 


However, no one has used the 68851 to date, since they haven't 
been available in significant quantities. In about two years, 
probably most of the designs will be using on-chip memory 
management if they don't use their own custom solution (a 1а Sun). 


The biggest user of the 68851 will be Apple. It's not clear if 
most Macintosh IIs will eventually have the 68851, but they have 
made it clear that it's a prereq for any machine torun Unix. 


cpus/680x0 #137, from skluger (Sigi Kluger), Wed Apr 29 
11:12:08 1987. Acommentto message 134. 


The 68030 contains a subset of the 68851 (not 4511) PMMU - the 
one that still doesn't work right :-) 


cpus/680x0 #138, from cmcmanis (Charles McManis), Wed Apr 
29 20:12:31 1987. Acommentto message 134. 


Certainly itwouldn'tworkrightout of the box, so to speak. 
However, a 10% of the MMU stuff 15 crammed into the machine- 
dependent code so 1t should not be too tough to port. (Of 

course, we would take a hit on performance. :-)) Anotheruser of 
the nonexistent (well, barely existent) '851 is Apollo. They 
have an emulator plugged into their DN3000 product. So both they 
and Apple will provide some demand for sure. Ш 
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e BEST OF BIX * BEST OF BIX © BEST OF BIX 


MICROMINT'S Gold Standard in Single Board 
Computers & Controllers 


BCC52 — 5199.00 = 


DTO1/DRO1 


Serial Digital imaging System 


MICROMINT INTRODUCES A STAND-ALONE SERIAL DIGITAL IMAGING . The 
MICROMINT ImageWise' Serial Digital Imaging System is the тоз! cost effective 
and versatile high performance grayscale video dighizing system on the market today. 
The Image Wise system has been designed to function as a standalone dighizer or as 
an integral component of a complete tele-Imaging system. Image Wise™'s serially bit 
mapped digitized pictures give it almost universal compatibill ry with any computer 
capable of attaching to а modem or terminal. 11 is ideally suhed for CADICAM. 
Desktop Publishing. automatic inspection. and security applications, 

Critical-System functions such as image resolution and picture update can be 
controlied and commanded remotely. images are transmitted and received serially, 
either compressed or uncompressed. and can be displayed, transmitted. stored, 
edited, or processed for use in a variety of industty standard application software. 


UMAGEWLSE SYSTEM SPECIFICATIONS 


®NOTbusd ades — can function standalone 
в True (rame grabber — uses a high speed flash A/D о. rler and 64K 
bytes of static RAM to. $рїше an Image In 60th second. 
a Accepts any BAV or color NTSC video signal 
ө Stores pictures as 244 lines of 256 ps eln 64 levels grayscale. 
в Resolution of trag mi t)' Umage іс seítware selectable. all images ате 
represented in 64 levels ol grap scale 
Selectable Resolutions 
High: 956x944x6 
Med: I28x129x6 
Low: 64x61x6 


* Video прш. i volt реай-10-реа&, B&W orcolor 75 ohm termination 

а Video uput: 75 Ohm, 1.5 V peak-to-peak NTSC composite video 

* Serial inpuvOutput: R5 -932— а bir, one stop bit, no parity 300 bps 
51.8Kbps selectable da ta rae — Xon ! Xoif Handshaláng Switch selem- 
able data comer, & ntonioff) 

в Modem compatible: Easily functions as a video telephone ю send 
Videoimages anpehere. 

® Video processing, disk uptoad/download. and display utilities provided 
for PC-DOSand MS-DOS machines 


Optional PC Uülitles Disk converts Image Wise" fies for use with popular Desktop 
and Palnt Programs. 


Urol ImageWise Digitizer / Transmitter 
DROI ImageWise Recetver / Display 


$349.00 
$349.00 


OEM-286 —$775.00 


complete PC/AT-CPU 


MICROMINTs ОЕМ-286 és aco mplete PC/AT-CPU and more. The ОЕМ-286 isthe 
hrst los power, 100% AT ср which has been specifically designed for СЕМ 
use vethin the industrial and business sectors. The OEM-286 features the Zymos 
CMOSPOACH set and 100% compatible Award BIOS. The development of the 
POACH chip set has alleszed the 199 IC's on a standard AT to be reduced to 20 IC's 
and two SIMMS. What this means for you is: 
1) The overall size of a standard AT/CPU has been condensed into the expansion 
card form factor. (15^/4" x 57155) 
2) Power requirements are less then 1 А (2 5 volts 
5) ОЕМ-286 plugs into a passive backplane for easy connection to other expan- 
sion peripherals. 
The OEM-286 is available in both 8 and 10 Mhz versions and comes with the Award 
BIOS екв. 


O£M-286 PEATUDES 


® 100%AT compatible 

ж 40256 Microprocessor. 8 or 10Mhz 

е 80287Co-Processor optional 

в 64 Kbytes of ROM. can accommodate 128 Kbytes 


* 519 Kbytes ocÍRAM 

а Keyboard Controller 

& Expansion card size factor 

в Standard intenfaceto theSgstcm Expansion Bus 
в Batterybacked real limeciock 

= Axad BIOS included 


OEM-286/8 aMhz ATICPU $77§.00 
OEM-286/10 Mhz AT/CPU 5825.00 
ОЕМ-286/МВ-8 8 SLOT PASSIVE MOTHER BOARD 5115.00 


SBISOFX 


Single Board Computer 


$409.00 


"ilo writ 2 or 
ді тіні 


PROCESSOR 

в Hitachi Н004180, an &blt CPU ina 
беріп PLCC package 

«Supecserof Z-enuisiructionset, 
Inchoding harchesre multiply 

* (817г em orp Manageme п! 
Unitwith 519Қ byies addres space 

a Omane RAMrefresh * 19 bit eddressdecoding, 140 poridecad- 

e Waitsiate Qenejntor ing, and dualbusinteríace broughiout 

®Clocbedseilal IXOport m tus onz- t< U 

* 9 channel Direc! Memory Access в Canbde direcilzariached 10671806 юх 
Conwollet 4BOcolorQraphicsedapter 

eRe ғ/томав В a Pully implemented SCSI hard disb and 

tioninieiface communicallons businieríace 


* gchannel Liybit Programmable FLOPEVIHADD DISKINTERF ACE 
о © Uses Suandard Alcrospiterns 9266 duh 

controller 

в Compatible with HEC 763A contcoler 

s Onchipdi qual detaseperaice 

«Сап conuo 25,5%. and $* floppy 
diskdrtees ир to 4In ёлу combinaiion 

е Handles both FMencoded ttingleden: 
Уак мЕМељ odedidouble density) 


INPUTIQUTIAG 
»Consoit R5232 seitalpon etihaulo 
&HeH4 110201 ш W 
aPetupheral RS&959 serial роп. һа кі. 
shaking, (50-34,400 baud 
а 8(z.7MT» C l1 pon 
* 24 bitsbi-direcikonal рагайе) 10 


а Lg intemupts 

è Dua] bus Interface Lo балл and BOXX 
suppori chips 

а4 AANE. 92162 dud 19.255 
MN:zsPrem operation 

MEMORY 

e 519 K bgies dynamic RA M on boad 

в Memory externally expandadie 10 4 
MI RAM 


*Eilher an BK9764.16K 27108. ОГ 
51K 979 58E D ROM sable 

a Fullfunc tion ақ ROM resident 
monitor 


u 
a NCR 5УС5О05С51һЬи5сотгот lor lard 
diè of nereork communication 
SOFIRARE COMPATIBILITY 
a CARL 72005 2CPRs Compeubbe 


SPIBOF X-1 SBiBOFX - 6.144 MHz computer board populated х! $403.00 
@56K bytes RAM, аҚ byte ROM monitor, withoul 
SCSI chip. Add 550.00 for 9 МН2 

SBISOPX-1A-30 9 S81g0FX-1A computer board birpas 


Z-Sgswe m software including ZRBOS, ZCPR3, editor. 
ulilities. ZAS assembler. and ZDM debu gger, BIOS and 
ROM monitor sources, and BIOS for 5С9 hard disk 
Supplied on five 57.7 5іМ80 format DSDD disks 


SB180 $299.00 


Single Board Computer 


5P180-1 5Bt80- 6.144 MHz single board computer ws6K 5299.00 | 
bytes RAM and ROM moniter. 1850.00 for 9 MHz 

5В180-1-20 Same as above w/ZCPR3, ZRDOS. BlOSand ROM sources 5399.00 

COMMIBO-S SCSI Hard Dish Interface $150.00 


SB180-1 5195.00. 


(51180 


Graphics Display S 


OEM 100 QUANTITY PRICE 


5595.00 
ystem | 


Tre Tags oh ТТІ 
Bab ned- green true 
ThA acil иин 

Da Б санга. bA ср 
ран НЕ тіз НН 

| ad ahead and rmuliirari 
а CRT monies end hara 
гт tor ac БЫР 


Естен 


The GT180 offers these features: 
* Advanced graphics controller provides inteligent link between computer and 


s Only 575 x B". plag ер on either an SB180 or 5B 180FX computer 

s High resalurion at a low cast 610 x 480 wilh 16 of 4096 colors 

a Hardware drawing commands: LINE. RECTANGLE. POLYLINE. POLYGON, СІР: 
CLE. ELLIPSE. =, FILLED RECTANGLE. PAINT. PATTERN. WINDOW. and COPY | 
to name bul à few 

е Aulomatic translation of logical X-Y coordinates to physica! frame buffer 
addresses 


© Fast drawing speed of 2 milion pixels per second 


* Provides fully programmable horizontal spt screens and window screen 
е Fully supported by (581160 Graphix Toolbox written in Modula-2 


GT180-1 бауы Dapa Fxpansian baard 5595.00 
GTI60-2 бала Espanalan Board 5449.00 
(ТТІ. BOS and Analog ВОР 


SB180 


Software and Accessories 


SB180-U Uniform Disk Format Conversion Software § 69.95 
SB1B0-ZMSQ/TKBBS 2-М56 Bulletin Board Software $100.00 
SB180-MOD2 Turbo Modulag 5 69.00 
SB180-MOD2G Turbo Modula е w/Graphix Toolbox 5 89.00 
SBIGO-CASE Fourhalf height 57/4: drive enclosure 5197.00 
wipower supply, mounting brackets and 
hardware for the 58180 or 5В180ҒХ 
SB180-CABLE Se1oi 4 cables including power. term. $ 79.00 


disband print 


$249.00 


Term-Mite Smart Terminal . 


Why pay$500 of more for a smart terminal? The TERM-MITE SToffers you all of the 
following on a single board for less than '& the price. 


e Dimensions: 4* x 6h” е |: Graphic characters 
а i28 displayable characters æ 25th line reverse video status display 
ә 94 lines x 80 characters € 21] escape functions 
ө Separate transmit & receiver baud е 14 contro! functions 
rates 11 0-19, 200bps) ® Directly drives composlte video or 
® CRT refresh at 50 - 60 Hz separatedsync monitor 
e Supports scanned and encoded —  * Ail functlons are firrrware 
hegboards controlled. Source code available 


EDITING FEATURES: typeaver.clear lo screen Io space or null, erase to end of 
page. ese toend of line absolute cursor addressing 
VIDEO ATTRIBUTES: reverse vid eo, hall intensity. double height. double width. 
underlined. biinkingand blank characters. 
BUS CONFIGURATION: MICROMINT BCC compatible or no bus соплесцоп 
neccessary for stand-alone operation with parallel 
keyboard. 


TERM-MITE Smart Terminal Board 
PARALLEL Encoded ASCII KEYBOARD 
plugs direcily into TERM-MITE 


BCC22 


$249.00 
5 79.00 


BCC22 
BCC22K 


eme 


Кы = | 


НАЗЫ: 32 Computeucomrlter 


The MICROMINT BCC52 Computer/ 
Controller is a stand-alone single board 
microcomputer which needs onlg a 
power supply and terminal to become a 
complete sgstem programmable in 
BASIC or machine language. The 
BCC52 uses the Intel s052AH-BASIC 
microprocessor which contains a POM 
resident 8К byte floating point BASIC 
Interpreter. И contains sockelsforup 
lo 48K bytes of RAM/EPROM, an 
“intelligent” 2764/108 EPROM pro: 
grammer, 3 parallel ports. a serial 
terminal port with auto baud rate 
selection. aserial printer port 


ВСС52* 


Baslc-52 Compuler/Controller 
$199.00 


OEM 100 QUANTITY PRICE 
$149.00 
ВСС55 


Bossi fO 
At t port and Gb м өзіме 


"mar шы мыт сап ғын трымшалығ шанс - [ADI ғаты ee 


ВССІІ 


Basic Controller 


Features: 

е Uses 28 single chip microcomputer 

a On board liny basic interpreter 

а 20nboerd parallel ports & serial pori 

в 6 interrupts (4 external) 

е [usi connect a CRT and write control 
programs in Sasic 


® 6K Byles of PAM ог EPROM 
memory on board 
® Baud rales 110-9600 bps 
® Data and address bus available for 
56K memory and НСО expansion. 
ө рушы only 1.5 watlsal +5, 412 
~ 129, 


pccii* 


it} BASIC System Controller 
е $139.00 


"МО ARALLABLE IN INDUSTDIAL TEMPERATURE RANGE— CAL). FOR INPORMATION 


BCC40 


Power I/O Expansion Boar 


Р $159.00 


The MICROMINT BCC40 POWER ИО Expansion Board 
provides on/olf coniro! and monitoring of eight 
115-930 VAC or 5-489DC dences. Up 10 16 
POWER !/O boards тау be used in a systern for a 
ісігі oí 64 inputs and 63 outputs. 


BCC40 
POWER i/O Expansion Board 
(wih no power modules} 

$159.00 
with 8 Output Modules 

5249.39 
wilh 8 Input Modules 

5229.39 


BCC52 & BCC11 


Software and Accessories 


BCC52-ROM А ROM A Ulilities-BASIC extensions 5 49.95 
BCC52-ROM АЛ РОМА and B Uiilities 5100.00 
BASIC extensions and Assembler 
BCCS2/4l ROM C Urilities-Real TimeCiock § 34.00 
and Power [/O firmware 
ВСС52-ОК-СІК SMARTIME BCC59 Clock and ROM C $ 69.00 
BCC52-BK-CLK SMARTIME ВСС52 Clock w/8K RAM and ROM C 5 79.00 
ВСС55 Multi Function Exp Board w/OK: $160.00 
adds6 ро and 62K Byre 
BCCOB Serial І/О Expansion Board 5149.00 
BCCO9 RS-232 to 20ma Converter 5 55,00 
ВССІЗ 8 Bit. 8channel A/D Board $129.00 
BCC30 12 Bit, 16 channel A/D Board $197.00 
BCC25-4 4x20LCD Display 5159.00 
BCC25-8 8x40 LCD Display $229.00 
BCC22K Parallel Enclosed ASCII $ 79.00 
MOTHER BOARDS — CARD GAGES— POWER SUPPLIES 
МВО? § Slot mini-mother board $ 69.00 
(not compatible with CCo1, CCo2) 
MBOS 8 Siot full mother board $ 85.00 
(compatible with CCo! /CCo2 
MB44 44 pin goki card edge connector 5 6.00 
ссді to inch Card Cage for опе MBos $59.00 
cco? 19 inch-Card Cage for two MBo8s $79.00 
UPS11 Universal Power Supply — $19.08 
used lor single board applications 
9A @ 5V, ЗА @ + 1?Vand 1A (2 -35V 
UPSO5 Card Cage Power Supply — 579.00 
designed for a v or 3 board system 
IA (d 57 ЗА 0 + 19V, АЙ — 197. А 
UPSIO Heavy Duty Swiiching Pewer Supply— 559.00 
used for an еліге BCC system 
55А (2 5V. ТА @ +127 ЗА @ — 197 
UPS21 21 Volt Programming Power Supply— $49,00 


used for EPROM pregramming on the BCCs2 
AV +1. Sy dr 200ma 


To order call 


1-800-655-5555 


tor technical information 1-(203)-871-6170 
TELEX: 643331 


Micromint, Inc. e 
NS 


4 Park Street 
Vernon, CT 06066 


THE BUYER’S MAR 


A Directory of Products and Services 


THE BUYER'S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER'S MART ad includes a Reader Service number to assist interested 


readers in requesting information from participating advertisers. 


RATES: 1x—$475 3x—$450 6x—$425 12x—$375 
Prepayment must accompany each insertion, VISA/MC Accepted. 


AD FORMAT: Eachad will be designed and typeset by BYTE. Advertisers must 


ACCESSORIES | 


FREE CATALOG 
Thousands of parts and new surplus electronic parts 
at super low prices. FAST ORDER PROCESSING 
AND SHIPPING (95% of all orders shipped within 
48 hours). 


CALL OR WRITE FOR A FREE CATALOG. , . 
ALL ELECTRONICS CORPORATION 


РОВ 20406. Los Angeles, CA 90006-0406 
1-800-826-5432 
Inquiry 650. 


SOFTWARE PACKAGING, DISKS 
Cloth binders & slips like IBMs. Vinyl binders, boxes, and 
folders—many sizes. Disk pages, envelopes & labels. Low 
qty. imprinting. Bulk & branded disks. Much More! Low 
prices. Fast service. Call or write for FREE CATALOG. 
Anthropomorphic Systems Limited 

376-B East St. Charles Road 
Lombard, IL 60148 
1-800-DEAL-NOW (312) 629-5160 


Inquiry 651. 


AT LAST! A RIBBON INKER 
JUST FOR YOUR EPSON 


Why buy new ribbons whenyouonly use the ink? For 
just pennies each inking, this motorized inker provides 
perfect print quality. For any Epson compatible fabric 
ribbon. FREE 4 o2. Bottle black ink, roller & cover. Ep- 
son Ribbon Inker $52.95 Imagewriter | & Il Inker 
$49.00. Ship 24 Hr. Moneyback Guarantee. Check/MO. 
Visa/MC, $150 S&H. Ohio add 6.5% tax. 


BEDE TECH 800-772-4536 
8327 Clinton Rd., Cleveland, OH 44144 


furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text (250 characters maximum), plus company name, address and 
telephone number. Do not send logos or camera-ready artwork. 


DEADLINE: Ad copy is due 2 months prior to issue date. For example: October 


ACCESSORIES 


save on magnetic media! 
DSI offers the lowest price to get your business and will 
give you the best service to keep your business. DSI ot- 
fers a reliable supply of quality bulk and brand name 
disks, tapes and cartridges from major manufacturers. 


Please contact us with your next domestic or international 
order. 
Digital Storage International 
PO. Box 20233 Telex: 9102500898 


Columbus, OH 43220-0233 05 COL LQ 
USA Fax: (614) 451-3575 


Inquiry 655. 


COMPUTER PROTECTION 


e UPS * LINE CONDITIONERS * ISOLATORS 
* MODEM PROTECTORS 
* AC POWER INTERRUPTERS 
— HUNDREDS OF HINTS & PRODUCTS — 


FREE CATALOG 1-800-225-4876 
ELECTRONIC SPECIALISTS, INC. 
171 So. Main St., РОВ 389, Natick, Mass 01760 


1-800-225-4876 


nquiry 656. 


FREE CATALOG 
Diskettes & Acc * Dust Covers * Furniture * Data 
Cartridges * Plotter Pens • Clean'g бир! * Tapes 
& Acc * Ribbons * Printers * Computer Paper * 
Copier Supplies * Surge Prot е Cables & Acc * 
Print Wheels е MUCH MORE! 
Call, writa or circle Inquity card for a FREE Catalog 


GAAN COMPUTER SUPPLIES 
186 B East Sunnyoaks, Campbell, CA 95008 
(800) 523-1238, In Calif. (408) 370-6747 


issue closes on August 1. Send your copy and payment to THE BUYER'S MART, 
BYTE magazine, 1 Phoenix Mill Lane, Peterborough, NH 03458. For more infor- 
mation call Mark Stone at BYTE 603-924-3754. 


[ BAR CODE 


BAR CODE DIRECTORY 
The Automatic Identification Manufacturers and Ser- 
vices Directory contains over 350 listings from every | 
major supplier of bar code products. , . companies that 
market complete bar code systems, scanners, printers, 


data collection terminals, film masters, labels, software, 
seminars and consultants. $49.95 


Helmers Publishing 
174 Concord St., Peterborough, New Hampshire 
(603) 924-9631 


Inquiry 660. 


BARCODE/LIGHT PEN 
COMBINATION INSTRUMENT 
Reads all major bar codes and selects ON 
SCREEN MENUS. Easy to program, easy to 
use. Drivers included. PenWand system 
(IBM & Comp) $775; PenWand alone: $425. 


INTERACTIVE COMPUTER PRODUCTS 


23591 El Toro Road, Suite 180. El Toro, CA 92630 
714-770-5332 


Inquiry 661. 


BAR CODE MADE EASY 


PERCON? E.2-READER" keyboard interfaces and multiuser 
RS.232 models make it easy to add bar code to virtually any 
computer/terminal WITHOUT SOFTWARE MODIFICATION 
Immediate shipping. Two year warranty Bar code minting 
software avaltable, Call for details on fast. accurate, easy data 
eniry. Substantial reseller discounts. 


PERCON® 
2190 W. 11th St. Eugene, OR 97402 
(503) 344-1189 


Inquiry 652. 


VISUALIZE ' 
* YOUR AD HERE x 


For as little as $375 in 
THE BUYER’S MART 


For information cal! Mark Stone 
at BYTE 603-924-3754 


Self-Inking Printer Ribbon 
For users of Okidata and other open spool ribbon 
printers. Controlled Printout Devices are a new kind of 
printing ribbon that re-ink themselves, and will last 15 


times longer than the ribbon ycu are now using. For 
further information please call or write. 


CONTROLLED PRINTOUT DEVICES, INC. 
РОВ 869, Baldwin Rd., Arden, NC 28704 


(704) 684-9044 


Inquiry 657. 


.. SOFTWARE PUBLISHING. . . 
GDS otters a wide variety of parvices that wil help get your soft. 
ware lo the market Address your паве with GDS. 

» IBM style cloth/vinyl 3-ring binders/siips 

» Labels, sleeves, disk pages, bulk diskeltes. 

е Disk duplication with 100% verification. 

• Shrink wrapping and product assembly. 

æ Quick turnaround. 

А well packaged produci сап таке the difference in making 

a sale. Call us now! VISA/MC. 

GuLENCO DEVELOPMENT SvsTEMS(312) 392-2492 
3920 Ridge Ave, Arlington Hts., IL 60004 


Inquiry 658. 


BAR CODE 


BAR CODE LABEL PRINTING 
PrintBar H is a unique and powerful memory resi- 
dent program that prints Code 39, 2 of 5 and UPC 
bar codes on Epson, IBM graphics and HP Laser- 
Jet printers. Print directly from any program in- 
cluding dBASE Ill, clipper, Lotus, Wordstar, without 


copying data to special print files. Superb 
documentation. $295. PC compatible bar code 
readers $395. 

BEAR ROCK SOFTWARE Co. 
6069 Enterprise Dr., Placerville, CA 95667(916) 622-4640 


Inquiry 662. 


READ & PRINT BAR CODES 
Internal unit (short-card for IBM PC/XT/AT/com- 
patibles)or RS-232 Dual Port unit: both work with 
all keyboards and software. Includes stainless 
steel wand or LASER gun. User-friendly Bar Code 
and Text printing software with format/size 
flexibility. 

Seagull Scientific Systems 
601 University Ave., Suite 150. Sacramento, СА 95825 


(916) 386-1776 


Inquiry 663. 


DATA INPUT DEVICES 
Bar Code & Magnetic Strips Readers for microcom- 
puters & terminals, including ІВМ, DEC, AT&T, СТ, 
Wyse, Wang. All readers connect on the keyboard 
cable & are transparent to ali software. Low cost bar 


code print programs & magnetic encoders are also 
available. GSA approved. 


TPS Electronics 
4047 Transport, Palo Alto, CA 94303 
415-856-6833 Telex 371-9097 TPS PLA 


Inquiry 654. 
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Inquiry 659. Inquiry 664. 


|. BAR CODE | 


IBM PC Labeling Software 
Print Labels with Large Text and/or bar codes on PC 
with Epson/Okidata/IBM LaserJet printers. Text to 1" x1" 
reads at 50 ft. Bar Codes: Codes 39, 2 of 5, UPC/EAN, 
MIL-STD, AIAG. Flexible formatsize, Reversals. File In- 


put, Menu-driven $279, Other menu driven programs 
for bar codes $49-$129. 
Worthington Data Solutions 
130 Crespi Court, Santa Cruz, СА 95060 


(800) 345-4220 іп CA (408) 458-9938 
(See our ad on pago 239) 


BAR CODE READERS 

РС/ХТ/АТ Bar Code Reader attaches as 2nd keyboard, 
reads bar codes as data. 1 model converts to ex- 
ternal mounting via Velcro or slot mounting in РС 
RS-232 model—$399. Rugged meta! wand, reads UPC, 
EAN, 2 of 5, Cade 39, etc. Same day ship. 1 year 
warranty. 30 day $$ back guarantee. 

Worthington Data Solutions 

130 Crespi Court, Santa Cruz, CA 95060 
(800) 345-4220 in CA (408) 458-9938 
(See our ad on page 239) 


THE BUYER’S MART 


LOGIC SIMULATION 


Now you can have state of the art logic simulation 
for only $98, Dynamic and static simulation with 
concurrent faults, p rm delay as a function 
of loading, knowledge d ATPG, interactive 
plotting, user friendly. (MADS Vers. 4) IBM XT/AT 


MICRO-ANALYTIC 
2860 Hudson Ave., Corona, CA 91719 
(714) 371-5703 


Inquiry 668. 


CadON" 


Add on to AutoCAD for schematic entry and PC 
layout. Features extensive user expandable 
libraries, netlist extract, bill of materials, 
ratsnesting. Does 10096 check of layout against 
schematic. Unlimited trace widths, pad 5і265, etc. 


RUBOW SYSTEMS 
18454 Bellefont Dr., Azusa, CA 91702 
(818) 331-1714 


ere rand Ba FROM YOUR PROGRAM 
ar codes an prt to your ь 
Print from inside of dBASE, BASIC, C, апу MS-DOS 
language or even a word processor. Bar codes: UPC- 
A, UPC-E, 2 of 5, and Code 39. Big text in wide and 
narrow sizes 5", .3" and .2" tall. Prints on Epson/ 
Oki/IBM Laser Jet printers $179-$239. 
Worthington Data Solutions 
130 Crespi й. Santa Cruz, CA 95060 
(800) 345-A220 іп CA (408) 458-9938 
(See ош ad on page 239) 


BOOKS/DISCS/VIDEOS 


NOW THERE ARE THREE BOOKS! 
Programmers' Handbook of 
Computer Printer Commands 


Sets | & tll: 58.85 
Vol. Н-85: $28.95 à; 
Vol. 11-86: 526.95 Soo wea S3275 


Sets |, ll & IIl: $77.95 
"50+ Manufact. of OWP/DMP/Color/Laser 600 Table Form 
MCANISVICK/PFO + 52 COD + $300 S/H 
CARDINAL POINT INCORPORATED 
PO. Box 596, Dept. В, Elfettsvilla, IN 47429 
(812) 876-7811 (M-F S-5) 


Inquiry 665. 


BUSINESS OPPORTUNITIES 


FREE LIST 
100 FC. BUSINESSES 


Personal Computer Owners can eam $1000 to 
$5000 monthly selling simple services performed by 
their computer. Work at home - in spare time. FREE 
list of 100 best services to offer. Write: 


A.1.M.B.X 
PO. Box 60369, San Diego CA 92106-8369 


Inquiry 666. 


WANTED 


Instrumentation consultants 
in all parts of the US. 


We want to refer potential clients 
to local consultants for 
PC-based instrumentation solutions. 


Respond to: 
P.O. Box 9565, New Haven, CT 06536. 


Inquiry 667. 


Inquiry 669. 


COMMUNICATIONS 


MULTI-USER BBS (FOR IBM PC AT) 


TEAMate — а таіпігате quality BBS. A mini Com- 
puServe. Full screen cursor-controlled interface, topic 
outline structure, public and private topics, audit trails, 
xmodem, integrated mail, content retrieval and more. 
MS-DOS, XENIX and UNIX versions. 


MMB Development Corporation 
1021 No. Sepulveda Blvd., SuiteK, Manhattan Beach, CA 90266 
(213) 545-1455 


Inquiry 670. 


| COMPUTER BOOKS 


BORLAND 
Osborne — McGraw Hill 


COMPUTER BOOKS 


* ADVANCED TURBO C 325 pgs, $22.95 е TURBO 
PASCAL Programmers Library 625 pgs, $21.95 * USING 
TURBO C 350 pgs, $19.95 * ADVANCED TURBO PROLOG 
Version 1.1 350 pgs, $21.95 
Add $3.00 per book shipping, Check, Visa, MC, AX 
FREE CATALQG ON COMPUTER BOOKS 


MEDIA PUBLICATIONS (415) 968-3600 
2168-88 Old Middlefield Way, Mountain View CA 94043 


Inquiry 671. 


Computer Books Catalog! 
At n: Computer Professionals! Order The 1987 | 
Prentice Mall Professional/Technical/Reference 
Catalog: Books for Computer Scientists, Com- 
puler/Electrical Engineers and Electronic Techni- 
cians for only $2.00 and receive $5.00 off your first 
book purchased from this catalog! 


Prentice Hall Publishers 


College Marketing Dept, Englewood Cliffs, N.J. 07632 
Attn: Mary Colt (201) 767-5937 


Inquiry 672. 
COMPUTER INSURANCE 


COMPUTERS + INSURANCE = SAFEWARE 
Call toll free for information 
ғ LEASED COMPUTERS s HOME COMPUTERS 
= OVERSEAS COMPUTERS 
“ BUSINESS COMPUTERS 
* COMPUTERS LEASEO TO OTHERS 


E FOR E 
s OTHERS' COMPUTERS IN YOUR CARE 


SAFEWARE 
The Insurance Agency Inc. 


1-800-848-3469 
Inquiry 673. 


IN ОЙЮ (614) 262-0559 


| | CROSS ASSEMBLERS 


FAST, RELIABLE PC/PS CROSS-ASSEMBLERS 
Assemble programs for more than 40 
microprocessors and microcomputers. These 
cross-assemblers are fast, reliable and power- 
ful. Now you can Au your programs on an 


IBM PC and make PROMs for your products 
efficiently. A garden of Programming tools. 
EDEN MICROSYSTEMS 
P.O. Box 69, Campbell, CA 95009-0069 
(408) 280-1869 


Inquiry 674. 


CROSS ASSEMBLERS for 
VAX VMS and PC/MS DOS 


Faster Version 2.1 Now Available 
Relocatable Macro Cross Assemblers, 
Linkers, Librarians 
Targeted to almost all Microprocessors 


ENERTEC, INC. 
BOX 1312, Lansdale, PA 19446 
215-362-0966 MC/VISA 


Inquiry 675. 


ASSEMBLY LANGUAGE PRE-PROCESSOR 


Add high level features to any assembler for any micro. Supports 
"begin," "while," "repeat," "until," "Йй," "switch," and other con- 
structs as efficiently as hand-coded assembler. Checks program in- 
tegrity and diminates bugs. Create manuals with tables o! content 
from comments in your programs with our DOCUMENT EXTRAC- 
TOR. Call tormore info. Pre-processor $28.95. Document Extrac- 
tor $19.95. BOTH for $39.95. Includes manual. 


HADDICK & HADDICK 


Р.О. Box 1586, Mexia, T X 76667 817-562-3444 


Inquiry 676. 


INCREDIBLE ASSEMBLER BARGAIN! 


Turn your PC into a complete development system with our 
introductory offer. You will get 5 cross-assemblers for less than 
{һә price of ona! RUSH YOUR INQUIRY. 

FOR JUST U.S. $150 YOU WILL GET: 
Z80ASM For 280 microprocessor Талыу 
96XASM For 8096 microcontrolter tàmiy (MCS-96) 
B5XASM For 8080/8085 microprocessors 
51XASM For 8051 microcontroller family (MCS-51 
48XASM For 8048 microcontroler family [3428-48 


LEAR COM COMPANY 


2440 Kipling Streat, Suite 208, Lakewood, CO 80215 
303) 232-2226 


Inquiry 677. 


CROSS ASSEMBLERS 


Macros, PC Compatible, Modular Development, 
Conditionals, Fast, Reliable ...... from $150 
also: Cross Debug/Simulators 
EPROM Programmer Board 
MICROCOMPUTER TOOLS CO. 


Phone (800) 443-0779 
In CA (415) 825-4200 
912 Hastings Dr., Concord, CA 94518 


Inquiry 678. 


SERIES 32000 ASSEMBLER 
ASM32 is а compeahaneiva Assembler that runs under 
MS/PC DOS. The А5М32 offers вй 31 Series 32000 Address- 
ing Modes, Externals, Macros, Directly Generated Binary 
Сода, and both Relocatable or HEX format Ош NSX-32 con | 
tains all components necessary to create Series 32000 
Assembler programs, to link them and to directly run them 
on Series 32000-based systems. 


OWL COMPUTERS 
730 Kimball St., Escondido, CA 92027 
819-438-4214 


inquiry 679. 
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THE BUYER’S MART 


DUPLICATION SERVICES | 


Disk/Disk • Tape/Disk *OCR 
Over 1,000 formats! 3%, 5%, or 8 inch disks; 
9 track mag tape; 10 MB Bernoulli cartridge. 
Data base and word processor translation. 
Specialists in Government Sensitive Data. Call 
for free consultation.. 

Computer Conversions, Inc. 
We take the hassle out of data conversion . . . 
9580 Black Mtn. Rd., Ste J, San Diego, CA 92126 
(619) 693-1697 


Inquiry 680. 


DISK CONVERSIONS 
Media transfer t oo r from: IBM, Xerox, DEC, Wang, 
Lanier, CPT, Micom, NBI, CT, also WP, WS, 
MS/WRD, OW3, MM, Samna, DEC DX, MAS 11, 
Xerox-Writer, ASCII. 


FREE TEST CONVERSION 


CONVERSION SPECIALISTS 
531 Main St, Ste. 835, El Segundo, CA 90245 


(213) 545-6551 (213) 322-6319 
Inquiry 681. 


DISK/DISK or TAPE/DISK 
CONVERSIONS — AUTOMATICALLY 
Bought a new computer? Convert your data in just 1-2 days. 
SAVE TIME - SAVE MONEY! 

DISK/DISK or TAPE/DISK Conversions start as low as $14.00 
for IBM, CP/M, MS-DOS, UNIXV, XENIX & most other 
systems, (Apple, Macintosh, Commodore conversions start 
at $25.00). Call or write today for a cost saving quotation to 
fill your disk-to-disk of tape-to-disk data conversion needs. 


CREATIVE DATA SERVICES 
1210 W. Latimer Ava., Campbell, CA 95008 
(408) 866-6080 


Inquiry 682. 


DISK AND TAPE CONVERSIONS 
High quality conversion services & OCR scanning for 
Dedicated Word Processors, Mini and Micro computers. 
Over 1000 3/2”, 577, and 8” formats, 800-16008P! tape. 
Conve sion between Wang, NBI, CPT, DEC, Vydec, 
Lanier, OS/6, Xerox, Linolex, Lexitron, MemoryWriter, 
Editwriter, CompEdit, Exxon 500, Exxon Qyx, IBM Sys/ 
34/36/38/5520, MAC, Victor, TRS, Appie lI & IIl, МӘТАН, 
IBM PC/ATI3'4, HP, and most other Micros. Conversion 
directly into word processing soltware such as DW3, WP, 
MS/WRD, WS, батпа, MM, PFS, & many others. 


DATA FORMATS, INC. (408) 629-1088 
Inquiry 683. 


INTERCHANGE HEWLETT-PACKARD 
FILES ON IBM PC 


ІВМ PC to HP File Copy allows IBM PCs and compatibles 
to read and write files written by Hewlett-Packard Series 
70, 80, 200, 300, 1000, 9000 computers. Call for data 
sheets, config diagram, pricing. Oswego Software Inc. 
specializesin HP disk file copying, program transiators. 


Oswego Software Inc. 
507 North Adams Street, Oswego, Illinois 60543 USA 
(312) 554-3567 TELEX 858757 


Inquiry 684. 


CONVERSION SERVICES 
Convert any 9 track magnetic tape to or from over 
800 formats including 37 5/4, 8" disk formats & 
word processors. Disk to disk conversions also 
available. Call for more info. Introducing OCR Scan- 


ning Services. 

Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept. #В 

Buffalo Grove, IL 60089 (312) 459-6010 


nquiry 685. 
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DATA CABLES & PARTS 
БА RS232-C Data Cables - standard, extended 
distance, Teflon Assemblies. Also Centronics 
(parallel), Coaxial (А6590, RG62A/U, Dual Wang, 
Twin-axial), Ethernet, Ribbon, ІВМ, DEC Compati- 
blecables, AB switches, connector parts, bulk cable; 
tools & hardware (wall plates). Send tor Catalog. 

Communication Cable Co. 
POB 600-B, Wayne, PA 19087 


215-644-1900 
Inquiry 686. 


DATABASE 


HOTEL DATABASE for your IBM PC. 
Locates hotels close to tourist attractions, 
business offices and airports. Gives name, 
address, local phone, 800 phone, and brief 
description for hundreds of hotels. Each state 
on one floppy. Order NY, CA or FL. $10 each. 


Travel Directory 
P.O. Box 31137, Hartford, CT 06103 


Inquiry 687. 


dBASE 11 COMPILERS 


FREE dBASE Ill + 


COMPILER DEMO DISK 
Dont buy Clippar™ until you see our FREE dBASE Com- 
piler Evaluation Kit, Includes DEMO DISK with 8 PRGs 
and results of compiling with Clipper, Quicksilver & Fox- 
BASE +. Also 5 benchmark tests, complete magazine 
reviews, and detailed brochures about all 3 compilers. 
FREE. No obligation, Call 24 hours, 7 days. 


dataBASE Specialties (415) 652-2790 


P.O. Box 2975, Oskland, CA 94618 


DEMOS/TUTORIALS 


INSTANT REPLAY Il 

Build Demos, Tutorials, Prototypes, Presentations, Music, 
Timed Keyboard Macros, and Menu Systems. Includes 
Screen Maker, Keystroka/Time Editor, Program Memorizer, 
and Animator. Recd Great Reviews! Simply the BEST. Not 
copy protected. No royalties. 60 day satistaction money 
back guar. ІВМ and Compatb. $149.95 U.S Chk/Cr. Crd. 
Demo Disketle $5.00 


NOSTRADAMUS, INC. 
3191 South Valley Street (ste 252) 


Salt Lake City, Utah 84109 (801) 487-9662 
Inquiry 688. 


DESKTOP PUBLISHING 


QMS KISS/JLASER + WTWO MEGABYTES ....$2,575 
CANNON IX-12 SCANNER ..... . 579 


ТНЕ “We also carry а complete line af 
MEGAMEMORY BOARDS." 


RAM 
EXPLOSION (703) 941-9006 


5119A Leesburg Pike, Suite 260, Falls Church, VÀ 22041 
Dealer Inquiries Invited 
VISA/Mastercard Ап Authorized Та! Tree Denier 


Inquiry 689. 


BLANKET SERVICES 


Diskette duplication е Packaging * Stock- 
ing/Drop shipping • 48 hour delivery • 
SUPERLoK copy protection • No mastering 
fee е No charge for standard labels е 


713 W. Main St., Lansdale, PA 19446 


215-368-1200 800-243-1515 
Inquiry 690. 


SOFTWARE DUPLICATION 
е One Stop Shopping * Technical Support 


е Custom Packaging % Drop Shipping 
* Copy Protection * Fast Turnaround 
* Competitive Pricing 
SATISFACTION GUARANTEED 


800-222-0490 NJ 201-462-7628 
MEGASort 


Р.О, Box 710, Freehotd, NJ 07728 


ENTERTAINMENT _ 


NFL CHALLENGE UPDATE 
PROROSTR ™ increases the realism of your NFL 
Challenge game by providin g you with an easy way to 
update player data files. Prints a formatted printout of 
the player names and data. Includes PRODATA" the 
complete 1986 prayer roster and statistics. Requires 
IBM type NFL CHALLENGE (copyright XOR Corp.). 
PROROSTR $32 ppd. PRODATA may ba purchased 
separately $22 ppd. Check, MO МС, VISA 


HD&S Software 
Box 924183, Houston TX 77292 
713) 688-9102 


Inquiry 691. 


FLOW CHARTS 


FLOW CHARTING 11+ HELPS YOUI 
Precise tiowcharting is fast and simple with Flow Charting 
114. Draw, edit and print perfect charts: bold and normal fonts, 
24 shapes— 95 sizes; fast entry of arrows, bypasses & con- 
nectors; Fast Insert Line; shrink screen displays 200 column 
chart; 40 column edit screen for detail work, much morel 


PATTON & PATTON 
81 Great Oaks Bivd., San Jose, СА 95119 
1-800/672-3470, ext. 897 (CA residents) 
1-800/538-8157, ext. 897 (Outside CA) 
408/629-5044 (Outside the U.S.A.) 


Inquiry 692. 


STRUCTURED FLOW CHART 


NSChart creates Nassi-Shneiderman (structured) 
flowcharts from a simple PDL. ds define 
structures & text strings appear in the chart. Easy 
to create, even easier to revise! Automatic chart siz- 
ing, text centering. Translators from many 
languages available. For Mac.and IBM PC. 


SILTRONIX, INC. 


РО. Box 82544, San Diego, CA 92138 
1-800-637-4888 


Inquiry 693. 


HARDWARE | 


68020 COMPUTERS 
Upto 14.5 Mbyte RAM, 258K ROM, 30 users, ОМА flop- 
py and SASI (SCSI), calendar/clock w/bat. backup, timer, 
real time multi-tasking, multi-user op. sys. basic 
assembler, screen editors, spreadsheet. Fits PC type 
cabinet. Mem. Prot. option, more. 
From $2195.00. 
Other 68XXX computer systems from $995.00. 


AAA Chicago Computer Center 
120 Chestnut Lane - Wheeling, IL 60090 
(312) 459-0450 


Inquiry 694. 


INDUSTRIAL COMPUTERS 


68008-68020, STD Bus I/O 
059 PRO op sys, STD Bus and single boa; d CPUs. SCSI, 
VME 10 channel, АВОМЕТ irere o STD Bus UO. НОМ 
and Disk systems. Programming and hardware design 


services. Code conversion 680x, 280, 8085 to 68000. 
Specialists in meeting industrial O requirements. 
Bill West Inc. 
Box 4347, Stamford, CT 06907 
203/322-4033 


Inquiry 695. 


| HARDWARE . | 


DIGITAL SIGNAL PROCESSOR 


The Model 10 forthe ІВМ PC/XT/AT is based on the 
T! TMS32010 and is designed for applications in com- 
munications, instrumentation, speech, and numeric pro- 
cessing. A 1K complex FFT takes 90 rns. Offered with 


12 bit BO KHz A/D and D/A and continuous data ас- 
quisition & playback option. $650 and up. 
DALANCO SPRY 
Suite 241, 2900 Connacticut Ave, NW, 
Washington DC 20008 
(202) 232-7999 


Inquiry 696. 


SINGLE BOARD SOLUTION 
Industrial strength computer has optimum features for 
monitor + control applications: 16 Chan A/D*8 Opto ІМ578 
HI Drive OUTs'RS232 Port'Timer*5.25 x BO. Options: Resi- 
dent FORTH 78 OS with Target Compiler, Editor, Assembler 
+ Auto Load/Start; 5 MHz BOBS*BatteryBacked RAM/Clock 
*Expansion Boards "IBM/CPM Support. 
E-PAC 1000 $229. E-PAC 2000 $399 
EMAC INC. 
PO Box 2042, Carbondale 11. 52902 
(618) 529-4525 


Inquiry 697. 


Cleans up your line power! 
isobar protects computer from damage caused by 
high voltage spikes and AC line noise. it prevents 
ertors, malfunctions, false computer printouts and 
disk skips, plus audio and video hash. Isolated filter 
banks isolate the outlets to prevent equipment in- 
teraction! 3-way spike protection! Free catalog. 


Indus-Tool 
730 W. Lake St., Chicago, IL 60606 


Phone 312-648-2191 
Inquiry 698. 


IBM CLONES — NOT STRIPPED 


80386 w512K RAM, 60 MB, 25 MS harddisk, 1.2 MB 
floppy, EGA, clock, parallel & serial ports. . . $4,495 


XT w/20 MB hard disk, floppy, graphics, monitor, 640K 
RAM, clock, parallel & seria} ports ....... :51,095 


JKL 

717 Ellsworth Dr., Sáver Spring, MD 20910 
301-587-3232 

No charge for credit cards. 


Inquiry 699. 


68020 COMPUTER 


C Compiler and Professional OS-9/58BK DOS; 68881 
Math Coprocessor; 1 Megabyte non-volatile static RAM; 
12 5MHiz, 16.67MHz, 20MHz, or 25MHz; 20 Mb hard disk, 
1 Mb floppy; 5 serial ports; parallel port; Options: 
Graphics; Networking, EPROM Programmer; Database; 
Word processing; Spreadsheet; BASIC; PASCAL; FOR- 
TRAN: Multi-CPU 8 Bit Cross Assemblers & Debuggers. 


LLOYD I/O, INC. 


РО. Box 30945, Portland, OR 97230 
800-227-3719 (in OR 503-666-1097) 


Inquiry 700. 


POWERLINE GREMLINS?? 


POWER FAILURES?? 
The MEIRICK STANDBY POWER SYSTEM 
is the TOTAL SOLUTION to your 
powerline problems. 


400 watt system - $449; 
BOO watt system - $795 


MEIRICK Inc., POWER SYSTEMS DIV. 


Box 298, Frisco, CO 80443 303-668-3251 


Inquiry 701. 


THE BUYER'S MART 


ADDCARD PUTS 8 SLOTS 
IN THE 5 SLOT IBM-PC 
FOR ONLY $79.00. 


Fits Inside system • 100% ІВМ Compatible » Uses existing 
motherboard * Accepts many boards including Turbo, RAM, 
tapa backup, modem, floppy or hard disk controllers & others. 
* Visa/MC/COD * Call or write for orders or brochure: 


1-800-231-4310 Ext. 768 / 313-562-9768 
Merak Ind. е 8704 Edna * Warren МІ 48093 


Inquity 702. 


DOUBLE CARD 


The PERSTOR 200 Double Cardis a hard disk drive and onm 
troller already formatted that fits тсе your PC, ХТ, AT, or 
compabbie And, it's easy to install—put it in your computer, 
turn power on, and have 40 megabytes of storage instantly! 
For more into call or write: 


Perstor Systems, Inc. 
7825 E. Redfield Rd., Scottsdale, AZ 85260 
(602) 991-5451 


Inquiry 703. 


PC WHOLESALE CENTER 


Hyundai TTL Amber Monitor $ 72.00 
Hyundai TTL Green Monitor $ 70.00 
AT Compatible Bare Bone System (10 MHZ $490.00 
Motherboard, Case, 200W Power Supply) 
XT Compatible Bare Bone System (8 MHZ $170.00 
Motherboard, Case, 150W Power Supply) 
МОР Card—$ 46.00 Multi /O—$ 56.00 


SANFORD SYSTEM INC. 
10413 Rockley Rd., Houston, TX 77099 
(713) 879-0068 


Inquiry 704. 


NEW/USED APPLES & STUFF 
MACINT OSH $800. * up 
Imagewriters | & Il $275 
Apple 1+ & ПЕ — Call 

Mac accessories—hard drives Call 
We buy, sell & horsetrade — Apple, IBM. 


SHREVE SYSTEMS 
845 Lark Ave., Shreveport, LA 71105 


318-865-6743 4-9 p.m. C.S.T. VISA/MC 
Inquiry 705. 


SANYO 550/555 USERS 

TURBO BOARD-72 MHZ . 
20 MEG EXTERNAL HARD DISK SYSTEM. , 
SANYO VIDEO BOARD (ORIGINAL). . 
RS-232 BD. . : 
HARD DISK CONT W/CABLES & SOFT (ST-506) . . ..$249.95 
768K MEM, CLK, А EXPANSION BD- 

(FREE RAMOISK, SPOOLER, & SOFTVIDEO-RUNS 


18м PROGRAMS) 
TAMPA BAY DIGITAL 
1807 Gulf-to-Bay Blvd., Clearwater, FL 33575 
B13-443-7049 


Inquiry 706. 


Advanced DYNAMIC SPEED CONTROL 1 ,25МН: AT Clone 
Doesn’ simply increase otier speed pwitching between 
B & 12.5MHz. Amids any down caused by 9dd.on cards designed to run 
at the standard 8MHz. Delivers very impressive perlormance but problem 
frea from 12.5MHz. 

ТЕС286-1280286, OSC 125/8 or fmed 12.5 satable, 1M RAM, PHOENIX 
8105, ~y clockicalandar w/bat. FO/HO controller, 1.2M FO, metal aage, 

boar 


200wps 

ТЕС266-12 + Mono Graphic wPrinter Port + Hi-res Monitor... $1550 
ТЕС286-12 + EGA w/printer port rm » EGA 

Hi-res monitor 
Other Config System and parts 

One Year limited warranty 30-day satisfaction guarantas. 
TEXAS EXPRESS COMPUTER 

11802 Charing Cross На. Austin, TX 78759 (512) 258-4807 


Inquiry 707. 


222 HARDWARE . 1 


USA WHOLESALE 


1200/2400 EVEREX MODEM $89/$189 
EMS/EGA EVEREX CARDS $99/$159 
SERIAL/BUSS LOGITECH MOUSE $72/$89 
20MB/30MB HARD DRIVE KIT $299/$359 


3.2/6MHZ/8MHZ DOS/8087 $75/$99/$139 
8/8/10/MHZ 8028? $159/$239/$209 


214-418-0017 


P.O. Box 819058-590, Dallas, Texas 75381 
Inquiry 708. 


HARDWARE/ADD-ONS _ 


640K MotherBoard UPGRADE 
640K memory without using an expansion slot! Allows easy 
insertion 01 256K chips on the system board. 10096 сот- 
patible. 30 day $$ back guarantee. Compaq Portable & plus, 
Zenith 150, 151 А 161: $29; $94 with memory. /ВМ-ХТ, 3270 
& Portable: $39; $104 with memory. IBM-PC: $49; $114 with 
memory. $4 s/h, Site discount. Dealers welcome. 


Aristo 
16811 El Camino #213-D, Houston, TX 77058 
713/480-8288, 800/3ARISTO. 


Motherboard Clock $59 
SideClock does not waste an expansion slot! The in- 
noventions' Clock/Calendar, installs in seconds: Just 
open the computer cover and snap it into place. Never 
enter the time and date again, SideClock does it for 
you. Replaceable battery & software included. 30 day 
$$ back gtd. 2 year limited warranty. $59 + $3 sth. 
Site discounts. Dealers welcome. 

Aristo 
18811 El Camino, #213-D, Houston, TX 77058 
713/480-6288, 800/3ARISTO. 


inquiry 710. 


Up to120MB for $1349m 
Our software on a seagate ST 4096 gives 120М8 storage 
Capacity on average. It also speeds your system up, pro 
tects you from data loss, and keeps your files organized оп 
disk. For existing drives, buy a ROM or a controller which 
endows your system with all o! the above features! 


Call us now at 1-800-MEG-5001 
In Florida 813-461-2011 


MEGAMEDIA INTERNATIONAL 
1479 S. Greenwood Ave., Suite A, Clearwater, FL 33516 


Inquiry 713. 
HARDWARE/ADD-ONS 


APPLE COMPATIBLE PRODUCTS 


Пе 64/80 Col Board, $39. 256K $109. 512K $139. 
1.0 MEG $238. 256K to 1.0 MEG includes 
Piusworksli Stwr. GS Cooling Fan $29. 80 Col 
Board $49. lle Keypad w/16 Keys $39. 11+ /e Cool- 
ing Fan $27.95. А/В Data Sw Box Cen/RS232 $29. 
Add $3 Shipping. Write for complete list. 


NEXO DISTRIBUTION 
914 East 8th St., Ste. 109, National City, CA 92050 
(619) 474-3328 


Inquiry 714. 


PC VO BOARDS 
e Four Port RS-232 wisoftware 
e RS-422/485 Serial 


е RS-422 Synchronous 


• EPROM/RAM . 4 
• A/D & Digital /О.. . . . 829990 
Delivery from stock! 
Sealevel Systems Inc. 
РО. Box 1808, Easley, SC 29641 
803) 855-1581 


inquiry 715. 
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280" / HE ORS 
Plug- і co-proct 
Blue Thunder 


6 MH2 $249.95 ' UN z $399.95 
12.5 MHz $599. 
HD64180 co-processors $295 and up 


All coz, ocessors with CP/M emulator. Software only 
emulator ZSIM oniy $99.95, 

Z-NORLD 4n2-080-1678 
2065 Martin Ava. #110, Santa C CA 95050 
See Ad Page 70. 


Inquiry 716. 


PC MINI-SUPERCOMPUTER 
Up to 36 MIPS іп Your PCI 

Fill your PC/XT/AT 1 to 6 PC4000 boards for a high 
speed PC-RISC system. The PC4000 uses the NC4016 
RISC Engine which executes high level Forth in silicon. Each 
PC4000 is a general purpose parallel coprocessor that 
delivers speeds in the 5 to 7 MIPS range. . .over a 100 times 
faster (һап a PC. C and Forth available. From $1295. 


SILICON COMPOSERS (415) 322-8763 


L-PLOT 


L-PLOT. ..A Metes & Bounds ito plot/print 
plats of Any scale— Any di  ription—use Any 
measurement! Calc. areas. e of closure, plots 
multi tracts. IBM/compat wi nographics, CGA 
or EGA capability $190. ... 7734 demo. 
Visa/MC/chk. 


LAN/SCAN, INC. 
РО. ^-x 6863, Abilene, TX 79608 
(214) 824-6419 


Inquiry 718. 


LAPTOPS & ACCESSORIES 

FOR THE SMART BUYERS 
% Zenith 181 & 183 е Toshiba * ultispeed 
“ DATAVUE е EXTERNAL 54%” or ayz” Drive units 
(in Va ht. case wipower & cable) for PCIXTIAT & 
compatibles • Brooklyn Bridge е Modems * 314" 
int. drives 


Call for low pric 


Computer Options Unlimited 
201-297-2502 (7 Days, SAM-9PM Eastern time) 


Inquiry 719. 


LAP-LINK 
The ultimate solution for linking laptop computer with алу IBM 
compatible dasktop PC. 115, 200 baud transfer rate—faster 
than any other product available. No installation necessary, 
easy to use split screen desig ^ — ides incredible "univer- 
sal cable" that connects any 1 nputers. Transfer entire 
disks faster than a DOS copy command! Only $129.95 in- 
duding universa cable and both 372” and 514" disks. "Bridge" 
owners can trade in for only $89.95 w/o cable. 
Traveling Software, Inc. 

19310 North Cree Parkway, Fi mil. nfl АРА AMMA а 


| 1-800-343-6060 (206) 
quiry 720. 


Professional List Management 
ArcList — mainframe mailinn list mananament for the 
PC/XTIAT. | : zip 
and state ver ication, [ iarts 
and reports, легде-ригде wiin є upe 


recognition, ‘atch codes, postal presorting, Nth 
sampling, m! sh more. $595, Demo disk available. 
Take control f your list. Cal! for free brochure. 
Arc Tangent, inc. 
923 Olive 5t., РОВ 2009, Santa Barbara, CA 93120 
B00-843-5928 (n CA. 805-965-7277) 


Inquiry 721. 
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ASSEMB ATION 
Translate 80 age pro. 
grams to 8 ograms. 
Save ten usanos ог OOllars bor and 
months c if programming tir »cumen- 
tation gu throughout the с 

A garde gramming tools. 


EDEN lIICROSYSTEMS 
РО. Box€ ~~~ pbell, CA 95009-0069 
(408) 280-1869 


Inquiry 722. 


Modula-2 


REPERTOIRE is ал mtegrated DBMS, window/forms/menu 
generator, multi window text editor, and expression evaluator 
designed specifi ' M2. Only $89 with full (600K) 
source code апа: up printed manual, Complete manual 
for this and many her M2 tools available on free demo 
disk. МСЛАЛ5А/АК X/POICOD. 


Р М 4536 SE 50th, Portland, OR 97206 
(503) 777-8844; BIX: рт! 


Inquiry 723. 


FREE PRICE GUIDE 


Cali or write for our FREE comprehensive price guide contain- 
n hundreds of anguages, utilites and books specifically lor 
personai can puters and compatibles. Were the world's 
adig лс, сен dealer o! programmers development осів 
ovide sound advice, low discount prices, fast 

дёйш, FRE USA. shipping and по hektarı charges. 


Programmer’ 6 Connection 800-336-1166 USA 

218-677-3781 OH & AK (Collect) 
136 Sunnyside St. 800-225-1166 Canada 
Hartville, OH 44632 9102408879 Telex 


Inquiry 724. 


DO YOU WRITE SOFTWARE? 
EZ-INSTALL helps you CLEANLY distribute software 
applications or products to users! Get control—stop 
messing with .BAT files. Check available disk, 
memory, file sizes, time stamps, drives, directories, 
DOS versions, etc. "Bullet-proof" installation routines 
can be yours! Only $89! (M/C, VISA). 


The Sof ware Factory, Inc. 
15301 Dallas Реч” В 44, Dallas, 75248 


(214) 190-0835 


$3 SOFTWARE FOR IBM PC 

Public Domain & User Supported Software. Hundreds 
to choose from, wordprocessors, data bases, spread- 
sheets, assorted games for all ages, communications, 
business, music, art, programming language and useful 
utilitites for making your computer easier to learn. Most 
programs have documentation on the disk. Write for 
your FREE catalog today! 


BEST BITS & BYTES 
Р.О. Ввх5222, Dept-8, North Hollywood, СА 91618 


(818) 893-6304 
Inquiry 726. 


PUBLIC DOMAIN SOFTWARE 


Over 3000 disks covering PC/MS-Dos, CP/M, Macin- 
tosh, Atari and Amiga. Priced from $8/disk by mail or 
download by modem from our 19 remote systems. 
(300-9600 baud. 600 + Megabytes online) for flat ап- 
пиа! charge of $50 (US). Fast service, shipped around 
the world. Call or circle inquiry 4727 for our FREE 40 
page minicatalog of highlights. 


CANADAREMOTESYSTEMSLIMITED 
(1-800-387- 1383) 


Inquiry 727. 


intolorder 


Fut 
Box 3 
office: 10-6 


Int ' 728. 


ГОН IHE JOM FU 
TOPS! is A FULL VERSION OF OPS5 WHICH RUNS 
UNDER MS-DOS, UNIX OR CP/M. A FAST, EFFICIENT 
EXPERT SYSTEM DEVELOPMENT TOOL. 
PROTOTYPING: $125 PRODUCTI 
PROFESSIONAL: $375 SHIPPING, 


eee 


Бізді, Pittsburgh, 


em 731. 


Heads- 

the PC/XT/AT & ( 

like: Auto dup & 

& table lookups 
Call for 


CON 
21929 Мака! 


( 


Inquiry 732. 


LP88 — $ 
& 
Our best-salli 
problems with 1000 сог 
New version reads/wni уға қажеті. Ust en ттүлңдту as 
a mainx generalor or post processor. Many other егіп геу 
teractve and batch operation, spreadsheet.style display, equation pro. 
cessor, problerr/bass Soage, ба UO, Simplex restart, report generator 
sensivity analyss. /ENews says. “Тһе fexiblity and features of ths р- 
gram ara а bagan at its low price." $149 with 8087 su рр ала 
100-раде manual. $29 for working demo and mini-man 


EASTERN SOFTWARE PRODUCTS, INC. 
Р.О. Box 15328, Alexandria, VA 22309 


(газ) 


Inc 


SOFTWARE/BUSINESS 


Smith's Text Checker 


Express your ideas clearly and more forcefully with 
Smith's Text Checker. Business people, engineers, 
and students need it to improve their reports, let- 


ters, and memos. For the IBM PC with 128K & disk 
drive. Not copy protected. $20 ppd; checks OK. 


SMITH CONSULTING 
Route 1 Box 213, Greensburg, IN 47240 
(812) 663-7470 


Inquiry 734. 


| SOFTWARE/CHURCH 


PowerChurch Plus" 
Fast, friendly, reliable church administration 
system. Full fund accounting, mailing lists, 
membership, contributions, attendance, word 
processing, accts. payable, payroil, multi-user 
support, and much more - all for $495 com- 
plete. Demo version, $10 


F1 SOFTWARE 
P.O. Box 3096, Beverly Hills, CA 90212 
213) 854-0865 


Inquiry 735. 


ROMAR CHURCH SYSTEMS™ 
Membership 61 fields plus alternate address; labels, letters, 
reports any field(s). Olfering-256 funds; optional pledge; 
statements; post to 255 x/year. Finance-G/L with budget; 
up to 500 sub-totais & 99 depts: month & YTD reports 
anytime for any month. Size 2000 pecole/floppy; 25000/10 
meg. Аа too short! Write! 


Romar Church Systems, Attn: BMB 
P.O. Box 4211, Elkhart, IN 46514 


(219) 262-2188 
Inquiry 736. 


. SFTW./COMMUNICATIONS 


SPECIAL BBS OFFER FOR IBM 
IDEA-TREE Multi-topic system. Public/private msg. areas, file 
transfer, Xmodem, database, тов ......,.,........999 
PC-DATE Matchmaking system. Modifiable questionnaire, 
public/private msgs., pref. screening ....,. ........979 
BAUOCAST Message distributor for announcements, news ОС 
any text to remote receiving stations 


ProtoSoft 
P.O. Box 16756, Seattle, WA 98116 
(206) 932-5310 (voice) of (206) 932-7125 (BBS) 
|... VISAMC | cupi 


Inquiry 737. 


SOFTWARE/EDUCATION 


THE GMAT COURSE (PCIXT/AT) 


Covers every type of exam question with instant feed- 
back, solutions, timed tests, personalized score analyses, 
math and grammar reviews. All material is on the screen. 
Designed by MBAs, the program has improved students' 
scores by as much as 250 pts. Includes 5 disks + 
manual. $99.95 


COMWELL SYSTEMS, INC. 
P.O, Box 41652, Phoenix, AZ 85080 
(info & orders) (602) 869-0412 
(orders only) (800) 342-1950 Ext. 63 


Inquiry 738. 


SOFTWARE/ENGINEERING 


Affordable Engineering Software 
CALL OR WRITE FOR FREE CATALOG 
Circut Analysis * Root Locus * Thermal 
Analysis е Plotter Drivers е Graphics • Signal 
Processing * Filter Design е Report Proof- 


reader е Transfer Function Analysis e 
PC/MSDOS * Macintosh е CP/M. VISA/MC. 


BV Engineering » (714) 781-0252 
2200 Business Way Suite 207, Riverside, CA 92501 


Inquiry 739. 


THE BUYER'S MART 


m immi 3 х в 
Engineer's Aide 
Join the Desktop Engineering Revolution! 
e Pipeline/Ductwork Sizing = Orifice/Control Valve Sizing 
* Pump/Fan/Compr. Sizing — * Project Financial Analysis 
e Heat Exchanger Sizing * Conversion Caiculator 
e Fluid Properties Library * Specification Writer 
Above programs Іп one stand alone integrated 
package for $695. For IBM PC & Macintosh. 
Engineering Programming Concepts 
1-800-367-3585 (24 hr) 1-805-484-5381 (Ca) 


Inquiry 740. 


Scientific Plotting Pkg. 
Engineers/scientists prepare publication quality plots with F- 
CURVE. A few of F-CURVE's features: Plot-data, smooth curve 
through data, regression curves (linear or nonlinear). Draw linear, 
log, verse, or power axis. Label plot. You have total control, 
For MS-DOS and HP Plotters. 

$59.95 /VISA/MC/check 


LEDS Publishing Co., Inc. 
P.O. Box 12847, Research Triangle Park, NC 27708 
(819) 477-3890 


Inquiry 711. 


Engineering/Scientific Journal 


ACCESS is the only joumal devoted to meeting the 
needs of engineers/scientists using microcomputers. 
If you are interested in numerical analysis, statistics, 
modeling, expert systems, or other technical applica- 
tions, subscribe to ACCESS. $21/yr. 

VISA/MCi check. 


LEDS Publishing Co., Inc. 


Р.О. Вох 12847, Research Trangia Park, NC 27709 
(919) 477-3690 


Inquiry 712. 


SIMULATION WITH GPSS/PC™ 


GPSS/PC™ 15 ап IBM personal computer implementa- 
tion of the popular mainframe simulation language GPSS. 
Graphics, animation and an extremely interactive environ: 
ment allow a totally new view of your simulations. 
Simulate complex real-world systems with the most in- 
teractive and visual yet economical simulation software. 


MINUTEMAN Software 


Р.О. Вах 171/Ү, Stow, Massachusetts, U.S.A. 
(617) 897-5662 ext. 540 (800) 223-1430 ext, 540 


-SOFTWARE/GAME Ž . 


SMART STUD POKER 


Play Five- or Seven-card Stud Poker against two 
computer simulated players whose characters сап 
be picked from five different character sets, You 
choose the ante, bankroll etc. Runs оп ІВМ DOS 20. 


Introductory offer is $15 if ordered before Dec. 31, 
1987. Send money order or check to: 


Dr. Kar Yung. ЕС” 


РО. Box 14074, Torrance, 


Inquiry 744. 


SOFTWARE/GENERAL 


QUICK BASE CONVERSION 


Ш Arbitrary Base Calculator: x / + – and MOD 
іп any base, any length. $49% + $4% S&H. 
Ш 3-D Perspective Processor: Realistic view from 
any angle, any distance. $9995 + $4% S&H. 

Ш Both require ІВМ PC (256K up). 


bp-Coding Systems 
2445 University Heights Ave., Boulder, CO 80302 
telephone (303) 442-1943 • facsimile (303) 442-1967 


Inquiry 745. 


WOULD YOU LIKE TO KNOW? 
Your LQ.? Memory Level? Response Time? 
Coordination? Visual Perception? 
Expand your mind with MENTOR" —software that lets you 
explore your hidden talents. 58 psychometric exercises, 

incl. 25 10. tests. 
ІВМ PC/Compatibles * 256K • $4995 « МІЅА/МС 
Heuristic Research, inc. 
31124 West Cuthbert Ave, Midland, TX 79701 
800-443-7380 (In TX, collect 915-694-5936) 


Inquiry 746. 


> MEMORY TYPEWRITER $29.00 ч 
Software to convert any computer, (CP/M 80 or М5. 
DOS) and any printer into a one line memory 
typewriter with settable margins, line spacing, tabs, 
etc. On disk with printed manual. Add $3.00 shipp- 
ing, ($1.74 tax to CA) 

FREE catalog! 


MICRO-ART PROGRAMMERS 
614 Alameda Padre Serra, Santa Barbara, CA 93103 


Inquiry 741. 


HI-RES GRAPHS & STATS 

Join scientific, educational, research & engineering in- 
stitutions across the country analyzing data provided 
by user-friendly packages: 
ENGINEERING TOOL KIT STATS TOOL KIT 
PROCESS CONTROL CHART TOOL KIT 
BIOMEDICAL RESEARCH CHART TOOL KIT 

IBM/Macintosh $99-$129 ea. 

SOF-WARE TOOLS 

P.O. BOX 8751, BOISE, IDAHO 83707 
08) 343-1437 


Inquiry 742. 


ELECTRONIC CIRCUIT ANALYSIS 


ECA-2 is а PC based high performance analog circuit simulator w/AC, 
ОС, Transient, Fourier, Worst Casa and Monte-Carlo analysis. ЕСА-2 
will handle circuits of approx 500 nodes and 2500 components. In 
addition to value and tolerance, tha component parameters inctude 
Bandwidth, Temperatura Coefficient, Delay, Phase Angle and con- 


tinuous or piecewise nomlinsarties. Includes component sweeping 
for optimization. Dema disk available. ECA-2 $675. One узаг updata 


sarvice $120. 


TATUM LABS 
1478 Mark Twain Ct., Ann Arbor, MI 48103 


(313) 663-8810 
Inquiry 743. 


(805) 962-0922 (24 hours) 


Inquiry 747. 


GHEAT SOFTWARE, CHEAP! 
Absolutely smashing User Supported Software 
$495 per disk. PC-Outline, AutoMenu, PC-Key 
Draw, PC-Deskleam, PC-Write 2.7, Poster-Banner, 
DOSamatic, utilities galore, games, much тоге! 
Money-back guarantee. IBM PC, PC Jr, or com- 
patibles. FREE CATALOG. 


SHAREWARE EXPRESS 


31877 Del Obispo, Suite 102M, San Juan Capistrano, CA 82675 


Inquiry 748. 


SongWright 111 


Music Processor for ІВМ Compatibles 
Prints quality lead sheets, songs, scores withtextand 
symbols, multiple staves; transposes to any key; plays 
tunes. Screen graphics editor; IBM/Epsorn/Sta printers. 


Send $49.95, $2 s&h or write for free sample output. 
SongWright Software 
Route 1, Box 83, Lovettsville, VA 22080 
(703) 822-9068 


Inquiry 749. 
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SOFTWARE/GRAPHICS 


POPULAR НОНАРН” 
SCIENTIFIC 2D & 3D graphic routines tor IBM РС and 
VAX. Powerful, easy to use. Multiple fonts, device and 
machine independence. Uses max resoiution. Links wh 
FORTRAN, Pascal, Turbo Pascal. Logitech Modula-2. 


$79.00 


Custom software development. 
Graphics editor available soon. 


HeartLand Software, Inc. 
234 S. Franklin, Ames, !А 50010 
(515) 292-8216 


nquiry 750. 


GRAPHICS PRINTER SUPPORT 
AT LAST! Use the PrtSc key Lo make quality scaled 
B&W or color reproductions of your display on any 
dot matrix, inkjel, or laser printer. GRAFPLUS sup- 
ports all versions of PC or MS-DOS with IBM (incl. 


EGA), Tecmar, and Hercules graphics boards. 
$49.95. 
Jewell Technologies, Inc. 
4740 44th Ave. SW, Seattle, WA 98116 


(206) 937-1081 
Inquiry 751. 


FORTRAN PROGRAMMER? 


Now you can call 2-D and 3-D graphics routines 
within your FORTRAN program. 

GRAFMA TIC: 75 callable routines for 
screen output. $135. 
PLOTMATIC: Pen plotter driver. $135. 

For the IBM PC, XT, AT and compatibles. W 8 sup- 
port a variety of compilers, graphics boards and 


tott А 
P?'?'$. MICROCOMPATIBLES 
301 Prelude Drive, Dept. B 
Sitver Spring, MD 20901 


301) 593-0683 
Inquiry 752. 


PC-KEY-DRAW TRY IT $15 
Comprehensive, high-power graphics editor, CAD, 
paint, slide show program. Over 160 standard func- 
tions plus macros, 64 pages/layers, zoom printer. 
600+ patterns, novice/expert modes. $15 includes 
manual, software, quick ref. card. Register $100 
for support, updates complete printed manual. 
Shareware. Version 3.27. 

P.O. Box 595 


OEDWARE Columbia, мо 21045-0595 


(301) 997-9333 


Inquiry 753. 


MAPIT 
Make your own MAPS!! 
Simple to produce maps with your data. 
Includes most country and state outlines. 
Any printer or HP plotter. 
Only $95 for MS-DOS or PC-DOS 
US County Outlines available for $95. 
QSC Box 778, East Lansing, MI 48826 


(517) 641-4428 
Inquiry 754. 


CGA-Hercules'" Graphics 
Mode-MGA" allows you to use business graphics, games, 
BASICA graphics and other CGA specific software with your 
Hercules" Monochrome Graphics adaptor and monochrome 
monitor. Works with ай CGA programs. $79.95 (+ $5 s&h) 


for the 3k-TSR version. 30-day money back guarantee. Call 


or write: 


T.B.S.P. Inc. 
2265 Westwood Blvd., Suite 703, Los Angeles, СА 90064 
(213) 312-0154 


Inquiry 755. 
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THE BUYER’S MART 


SFTW INVENTORY/P.O.S 


SUPER RETAILER" Is HERE! 


Find out why over 500 purchases a second are made 
on the finest point of sale program. Uitra-ftexibility-cash, 
returns, credit, depts .. . Control your bus. Keep track 
of your money. Inventory module - $99. Become a Super 


Dealer. Modules for accing integrate automatically. 60 
Day Money Back Guarantee. VISA/MC. ІВМ & compais. 


PMC 
100 East 2nd Street, Mineola, NY 11501 


800-DIAL-PMC in NY 516-294-1400 
Inquiry 756. 


SOFTWARE/LANGUAGES - 


NS32000 MODULA-2 COMPILER 


Fast Program Development System for use with MODULA-2 
application programs enables you to write entire ROM-based 
NS32000 target programs in MODULA-2. INLINE code pro- 
cedure as well as data-types LONGINT, REAL, LONGREAL 
supported. Complete w/"System" module (runtime support) 
in source form. Requires IBM-PC or Compatible with free 
' card slot. No debugger or programmer included as yet. 
U.S. $1995 


ALOIS SCHONBACHLER 
Freischutzgasse 14, CH-8004 Zürich, Switzerland 
41-1-241-0514 


Inquiry 757. 


What is Turbo GhostWriter? 

An Application Generator for Turbo Pascal" 
Complete Database in Minutes! 
Draw & paint screens with our tools. Tell Turbo GhostWriter how 
to retrieve your data. Screen Editor/Painter, FABS PLUS B-Tree 
File Manager, Multiple fields/key, Multiple keys/index, Application 
Generator produces Context Sensitive Help & Documentation. All 
for only $200! 60-day money back guarantee. MC/VISA/PO/COD- 
Company Check. In NC (919) 782-7703. 


ASCII-Auto mated Software Concepts International, Inc. 
3239 Mil Run, Raleigh, 27612-4135 


info/orders cail 800-227-7681 


Inquiry 758. 


Minnesota SN OBOL4. 2 Language 


Powertul string & data handling facilities. Improved speed, ГО А 
functions. Interpreler compatible with mainframe 5МОВО 4. 64K 
strings, 32 bit integers, 8087 tor float 5 large memory model. Sample 
poms include ELIZA. For > 256К IBM PC & DOS > 2/0. Definitive 
"green" book by Griswold et al recommended. 

Programmer's Guide + 5'4" 5500 diskette $59.95 
"Green" book. ISBN 0-13-B15373-6. ......... .528.95 
Postpaid in USA. In NY add tax. VISA/MC (914) 271-5855 


BERSTIS INTERNATIONAL 
P.O. Box 441, Millwood, NY 10546 


. SOFTWAREILANGUAGES | 


POWER with MasterFORTH 


MasterFORTH is a complete programming en- 
vironment for the ІВМ PC family, the Appla II 
family, the Macintosh & others. It includes a 
macro-assembler, full file interface, string 
package, & resident debugger. Programs can 
also be optimized with the optional target com- 
piler. $100-125. 


MicroMotion (213) 821-4340 
87265. Sepulveda Bivd. #A171, Los Angeles, CA 90045 


Inquiry 762. 


FORTRAN UTILITIES 
CROSS-REFERENCE UTILITY: Mainframe grade symbol x- 
ref listing for variables, subprogram calls and labels. Variable | 
map shows type, length, alloc, scope, usage tag, etc. АЙ 
FORTRAN 77 compilers. $49.95 + $2.50 S&H. 

UTILITY LIBRARY: Assemblylanguage routines for screen, 


cursor, keyboard, time, sound, etc. MS/IBM and IBM Pro/RM 
FORTRAN compilers. $39.95 + $2.50 S&H. 
IBM PC with DOS 2.0 4. VISA/MCIMO/check (2 wks) 
PJN INTERNATIONAL 
P.O. Box 201363, Austin, TX 78720 
(512) 258-1235 


Inquiry 763. 


Turbo. ASM 


The only package designed 
to /Е Turbo Pascal and MASM. 


Make MASM calls without affecting code space. 
Pass data back and forth. Learn internals of Turbo Pascal. 
Use Turbo Pascal to learn MASM! includes source & more! 


PM Tools (415) 366-2062 


748 Holly Hill, Redwood City, Ca. 94061 $45.00 


Inquiry 764. 


PROLOGUE: $19.00 


Two versions, plus expert system, natural іапададе 
parse. The Public Domain Software Copying Company. 
(est. 1983). 


PUBLIC DOMAIN SOFTWARE 
COPYING COMPANY 
33 Gold St., L3, New York, NY 10038 


1-800-221-7372: Call AI 
In NY: 212-732-2565 


Inquiry 759. 


MACINTOSH DEVELOPERS 
Speed up application development and PC to MAC 
porting with compiled libraries. е PROGRAMMER'S 
EXTENDER VOL. 1 — menus, windows, dialogs, 
text edit — VOL. 2 — Printing, graphics, lists. 
* COMMUNICATIONS EXTENDER — serial port 
support, emulation, file transfer. 


Invention Software Corp. 
P.O. Box 3168, Ann Arbor, MI 48106 


(313) 996-8108 


Inquiry 765. 
SOFTWARE/SCIENTIFIC 


DATA ACQUISITION AND ANALYSIS ON PC'S 
* MEASURE for Data Acquisition directly 10 Lotus 123 е FOURIER 
PERSPECTIVE It advanced Digital Signal Analysis. е PRIME ҒАС. | 
TOR FFT subroutine library. Call from Turbo Pascal. С. Fortran. Bast 
Up to 65520 байа ports. 2D interface avaiable, Rectanguiar FFTs 
now possible in a muittude of dimensions, е TURBO PASCAL 
science/engineenng tools trom Ounn- Curiis. » 2 & 3D scenthe graphic 
packages with piDtter support пот Golden Sotware. e MATHCAD 
by Mathsoft creates & edits equations. е 8087 Math Coprocossors, 
all vaneties. • Data Асашбшол & Control Boards (гот Metrabyte 
LOW pnces — FREE Customer Service — Satisfacton GUARANTEED 
ALLIGATOR TECHNOL OGIES 


P.O. Box 11386, Costa Masa, СА 92627 


Inquiry 760. 


SCRUTINY 


* An advanced symbolic debugger for all М5-005 computers 

s Compatible with Turbo Pascal, Microsoft Assembler, others 

* Packed with features, including support for graphics and 
80386 debug registers 


M STREET SOFTWARE 
5400 E. Mockingbird Lane, Suite 114, Dallas, TX 75206 
214-827-4908 
information also available via our 24 hr. 300/1200 
modem: 214-669-1882 


Inquiry 761. 


(714) 722-1842 
Inquiry 766. 


KALMAN FILTERING 


PC Vfilterfsmoother. Covariance and 
regression analyses, error budgets, 
unlimited data set size + much more. Ex- 
ecutable $250. Source code available. 


Bierman & Associates 
4419 Coldwater Cyn Suite J, Studio City, CA 91604 
(818) 761-7082 


Inquiry 767. 


THE BUYER'S MART | 


SOFTWARE/SCIENTIFIC 


|». STATIONERY `. STATISTICS | 


ORDINARY/PARTIAL 
DIFFERENTIAL EQN 
SOLVER 
FOR THE IBM PC & COMPATIBLES 


MICROCOMPATIBLES INC. 
301 Prelude Or., Silver Spring, MD 20901 


(301) 593-0683 
Inquiry 768. 


SCi-GRAF and SCI-CALC 
SCI-GRAF produces кете hi-res ga phs thru easy menus 
or їлкаЫе C libraries. Suppors log scales. error bars, 
screen and printer output. 


SCI-CALC is a pop-up calculator with complete expées- 
BON ескі, scientie, statistical, and Юр functions. 
Prices start at $79.95. 
Microcomputer Systems Consultants 
Box 747, Santa Barbara, CA 93102 


(805) 963-3412 
nquiry 769. 


Sottwares with Turbo Pascal Source Code 

* COMPLEX: Pop-Up Calculator tor Complex Numbers is à 
FORTH language w/built-in FFT, Polynom Roots, and 
Graphics. $60. 

+ MATRIX CALCULATOR: Everything you wanted to do with 
matrices incl. LP, Regression, Sys. of Eqns., and 
Eigenanalysas. Uses superfast assembler routines. $60. 

* Source code optional at 560 ea. 


SoftTech Inc. 
14640 LaBelle, Oak Park, МІ 48237 
1-313-544-8544 


aut 770. 


SOFTWARE/SORT 


OPT-TECH SORT/MERGE 


Extremely fast Sort/Merge/Select utility. Run as an 
MS-DOS command or CALL as a subroutine. Sup- 
ports most languages and filetypes including Btrieve 
and dBASE. Unlimited filesizes, multiple keys and 
much more! MS-DOS $149. XENIX $249. 


(702) 588-3737 
Opt-Tech Data Processing 


Р.О. Box 678 - Zephyr Cove, NV B944B 
Inquiry 771. 


SOFTWARE/TOOLS 


LAN TOOLBOX FORTURBO PROGRAMMERS! 


Have a special application database that's restricted to one com- 
puter at a time? Do you need lo share Ihat database using record 
locking and unlocking commands? Are you frustraled with the timia- 
tions of Turbo Pascal file handling routines when DOS 3.X have 
those capabilities? If you answered yes to any of these questions, 
this package is definitely worth the money. After all, this is the year 
of the LAN. 599.95, V/SA/MC accepted. 


Night Owi Computer Services 


Software & Consulting 
РО Box 138037. Toledo. ОН 43613 (419) 474-9248 


Inquiry 772. 


SCHEEN MANAGEH 


SAVE TIME! Powerful Screen Designer and 
Data Entry Manager increases your Lr ry 
Interfaces to most languages. BASIC, C, FOR- 
TRAN, COBOL, PASCAL, PLM86, ASSEMBLER. 


Not a Code Generator! No Royalties. $79. Visa/MC 
FREE DEMO DISK 


The West Chester Group 
P.O. Box 1304, West Chester, PA 19380 
(215) 644-4206 


Inquiry 773. 


Custom PC Stationery 
Continuous printed letterheads w/micro perf edges. 
Matching window or regular envelopes. Numerous col- 
ors, inks & papers at lowest prices. Fast delivery & top 
quality. We'll print your present design or set type for 


your new design. 


Call toll free 800-624-2961 (TN: 901-756-7010) 
for free samples & price into., or write: 


PerFORMS Press 
8456 Loften Cove, Cordova, TN 38018 


Inquiry 774. 


STATISTICS 


SAS*-like Power on a 256K РС! 
BASSBase runs many SAS programs on a 256K 
2 floppy PC. BASS View gives a true windowing en- 
vironment. BASSStat, now in Beta testing, adds an 
expanded stat pack. Cks/MC/Visa. *SAS а SAS In- 
stitute ТМ. 

BASSBase-$95 If ordered by 8/31/87 

BASSBase/BASS View-$149 


BASS Institute Inc. 
Р.О. Box 349, Chapel Hill, NC 27514 
919-489-0729 BB: 919-489-9665(М,8.1) 


Inquiry 775. 


CONCURRENT DOS BACKUP 
BackPack" runs like BACKUP/RESTORE and sup- 
ports DOS and CP/M media as well as users. Backs 
up and restores up to 1000K/min. on an AT and 
360K/min. on an XT. Supports release 4.1. Also 
available on CP/M-80 and CP/M pius. $150. 


Bright Light, Inc. 
520 Fellowship Rid. #С301, Mt. Laurel, NJ 08054 


(609) 778-0772 
Inquiry 776. 


STATA 
Statistics and graphics join to make STATA the 
most powerful package for the PC. No comparable 
program is as fast, friendly, and accurate. $20 
Demo. Quantity discount available. Call toll-free for 
more information. AX/VISA/MC. 


1-800-STATAPC 
Computing Resource Center 
10801 National Boulevard, Los Angeles, СА 90064 
(213) 470-4341 


Inquiry 777. 


PRO x CAST 
FORECAST SALES, INVENTORIES, etc. 


Complete time series analysis — trend, seasonali- 
ty, exponential smoothing, Box Jenkins, and more. 
Great graphics! Exchange data with other pro- 
grams. $150. 30-day m/b guarantee. Demo $10. 
IBM-PC or compatible. 


FLEMING SOFTWARE 
P.O.Box528 * Oakton, VA 22124 • (703) 591-6451 


Inquiry 778. 


STATISTICS CATALOG! 
If you need statistics for IBM PC or Apple Il, call 
us and letour technical advisors help you find the 
statistics programs you need. 

Write or call nowto get a FREE catalog of statistics 
and quality control software. 


HUMAN SYSTEMS DYNAMICS 
9010 Reseda Bivd., Ste. 222 
Northridge, CA 91324 


(800) 451-3030 (818) 993-8536 (СА) 
Inquiry 779. 


NUMBER CRUNCHER STAT SYS 
Menu-dren Multiple & slepmse regression, 
ANOVA. time series, discriminant cluster and factor 
analysis, principal components. scatter plots, 
histograms, t-tests, contingency tables, non- 
parametrics. Import export data. Spreadsheet, sort, 
join, merge. $99. MS-DOS. Quantity discount. 


NCSS-B 


865 East 400 North, Kaysville, UT 84037 
801-546-0445 


Inquiry 780. 


STATISTIX™ 
$75 - Satisfaction guaranteed 
A comprehensive, powerful, yet easy-to-use 
statistical analysis system for IBM PC/XT/AT's, Apple 
ls, and MS DOS machines. Clear 200p manual. 
Write for information. 


NH ANALYTICAL SOFTWARE 
P.O. Box 13204, Roseville, MN 55113 


(612) 631-2852 
Inquiry 781. | 


P-STAT® 


Full mainframe package for PC/XT/AT & com- 
patibles. Statistics, data & file management, data 
display, report writing and survey analysis all in one. 
4GL programming language, online HELP & 
EDITOR, command or menu driven. $95 demo and 
site license available. Standard PC package $695. 


P-STAT, Inc. (609) 924-9100 
471 Wall Street, P.O. Box AH, Princeton, NJ 08542 
Telex: 466452 


Inquiry 782. 


PC SCA STATISTICAL SYSTEM 
(IBM PC or compatible) 
Developed under the advisory direction of world 
renownad statisticians, PC SCA is the only statis- 
tical software encompassing forecasting, time 
series analysis, quality control and improve- 
ment, and general statistical analysis. Prices range 
from $195 to $695 (depending on capabilities.) 
Scientific Computing Associates 
Lincoln Center, Suite 106; 4513 Lincoln Ava. 
Lisle, Illinois 60532 312)-960-1698 


Inquiry 783. 


RATS! Version 2.1 
Best selling econometrics program. Over 4000 copies 
sold. OLS, 2515, logit, probit and much тоге! 
Foracasing with ARIMA, VAR. Exponential smoothing. 
Моде! simulations. Support lor daily/weekty data. High- 
quality graphics to screen, plotter. printer. $200-$300. 
VISA/MC. Demo available. 


VAR Econometrics, Inc. 
P.O. Box 1818, Evanston, IL 60204-1818 
(312) 864-8772; (800) 822-8038 


Inquiry 784. 


StatPac Gold" 


StatPac Goid is the high-powered statistics and 
forecasting package that delivers! It's fast, flexible, 
easy touse and dependable. Time-tested and load- 
ed with features. It's all пеге! Unlike any other. Get 


the facts! Call now for your FREE brochure. 
1-800-328-4907 
Walonick Associates, Inc. 
6500 Nicollet Ave. S., Minneapolis., MN 55423 
(612) 866-9022 


Inquiry 785. 
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 . TEXT RETRIEVAL 


FREE IBM PC PROGRAM 


Golden Retriever uses text pattern recognition to search 
files for a given phrase; locate exact & similar matches; 
retrieve data even if you're unsure of spelling or order 
of words in phrase. $99 + $5 s/h. Or send $5 s/h for 


free Golden Retriever Pup which works the same but 
searches diskette files only. 


S К DATA Inc. 


Р.О. Box 413, Burlington, MA 01803 
(617) 229-8909 


Inquiry 786. 


UTILITIES m7 


SOURCE CODE LIBRARIAN & 
VERSION CONTROL SYSTEM 
TLIB" keeps ALL versions of your program n ONE 
compact library file, even with hundreds of revisions. 

е 5 times faster than SCCS «(АМ compatible 
* Free public domain MAKE (with source) by L. Dyer 
MS/PC-DOS 2.x & 3.x. $99.95 + $3 S&H. VISA/MC 
BURTON SYSTEMS SOFTWARE 
POB 4156, Cary, NC 27511 


(919) 469-3068 


Inquiry 787. 


PADLOCK/PADLOCK |! DISKS 
PADLOCK furnishes tne user with a method for providing 
protection against unauthorized duplication from DOS 
commands $99, PADLOCK 1 disks come preformatted 
with finger-print and serialization. PADLOCK II disks of- 
fer superior protection. Ask about our HARD DISK pro- 
tection with uninstall capability. MC/VISA. 


GLENCO ENGINEERING 
3920 Ridge Ave., Arlington Hts. IL 60004 


(312) 392-2492 


Inquiry 788. 


InlineTools 2.0 


Assembly programming in Turbo Pascal is easy with 
IT. Just write assembly code as comments and let IT 
append inline machine code for you instantly. No more 
DEBUG and MASM. Write at ease DOS calls and 
critical statements in tight and fast assembly, as il- 
lustrated in IT manual. $69.95 + $5 s/h. 


Jou Laboratories 
P.O. Box 460969, Garland, TX 75046 


214-495-8862 
Inquiry 789. 


—THE BUYER’S MAR 


ATs DON'T NEED 360kB DRIVES 
The 1.2mB drive has long been known to READ but NOT 
reliably WRITE on 360kB floppies. Wilh "CPYAT2PC'"" 
1.2mB drives CAN reliably WRITE 360kB floppies saving a 
slot for a second hard disk or backup tape. '"CPYAT2PC" 
(Not Copy Protected) offers "һе preferable SOFTWARE 


SOLUTION.’ ONLY $79 + $4 БІН VISA/MC/COD UPS B/R 


MICROBRIDGE COMPUTERS 
655 Skyway, San Carlos, СА 94070 
Order toll free 1-800-621-0851 x777 
415-593-8777 (СА) 212-334-1858 (NY) 
TELEX EZLNK 62873089 Dealer inquiries invited 


Inquiry 790. 


Recover deleted files fast! 
Disk Explorer now includes automatic file recovery. You 
type in the deleted file's name, Disk Exptorer finds and 
restores it. Disk Explorer alsoshows what's really on disk; 
view, change or create formats, change а file's status, 
change data іп any sector, MS DOS $75 US. 
Check/Credit card welcome. 


QUAID SOFTWARE LIMITED 
45 Charles St. E. 3rd FI. 
Toronto, Ontario, Canada M4 Y 152 
416) 961-8243 


PC-Write™ Shareware Ver. 2.71 


Fast, full featured word processor/text editor for 
IBM PC. With spell check, screen clip, mailmerge, 
split screen, ASCII files, macros. Easy to use. Sup- 
ports 400 printers - LaserJet+ and PostScript. 
Software, User Guide, and Tutorial on 2 disks for 
$16. Try it, then register with us for only $89 and 
get User Manual, 1 year tele-support, newsletter 
and 2 upgrades. 90-day guarantee. VISA/MC. 


Quicksoft(206) 282-0452CALL TODAY! 
219 First N., #224-BYTC, Seattle, WA 98109 


Inquiry 791. 


HANDS OFF" PC SECURITY 


- Locks Hard Disk. - Restricts Floppy Use. 

- Protects Subdirectories. 

- Normal Use о! DOS Commands and Application Software. 
“ІВМ PC, XT, AT and True Compatibles. 

- DOS V2.0 and Higher. Hard Disk System. 


- Keep Other People's HANDS OFF Your System 
- $89.95 VISAIMC 


SYSTEM CONSULTING, INC. 
314 Canterbury Dr., Pittsburgh, PA 15238 
(412) 963-1624 


Inquiry 792. 


| WORD PROCESSING | WORD PROCESSING | 


HEBREW / GREEK / ARABIC 
Russian and European Languages. Full 
featured, multi-language word processor sup- 
ports on-screen foreign characters with no hard- 
ware modifications. $350 (dot matrix) or $500 
(laser) + $5 s/h. Or send $15 + $4 s/h for 
demo. Req. 512K/graphics 


Gamma Productions, Inc. 
710 Wilshire Blvd., Suite 609, Santa Monica CA 90401 
(213) 394-8622 


Inquiry 793. 


DuangJan 1.3 
Bilingual word processor for English and one of 
these: Ármenian, Bengali, Euro/Latin, Greek, Hin- 
di, Khmer, Lao, Russian, Tamil, Telugu, Thai, Viet, 
. . .,0r create your own language with font editor. 


$69 + $4 s/h ( * $10 for.) LaserJet + $49. Demo$5. 
IBM compatibles. 
MegaChomp Company 


3524 Cottman Avenue, Philadelphia, PA 19149-1606 
(215) 331-2748/8138 


Inquiry 794. 


SOFTWARE ENGINEERING 


FINITE ELEMENT ANALYSIS 


MSC, the leader in FEA technology, markets a full 
line of FEA tools for personal computers. Starting 
at $45 for MSC/pal INTRO on either the IBM PC 
or the Apple Macintosh, our products are designed 


to be complete and easy to use. Interfaces for most 
CAD systems available. 


The MacNeal-Schwendler Corporation 


815 Colorado Blvd. Los Angeles, California 90041 
(213) 259-3888 


nquiry 795. 


ADVERTISE YOUR 
COMPUTEH PRODUCTS HERE 


for as little as $375 in 

THE BUYER'S MART 
For more information сай! 

Mark Stone at BYTE 


603-924-3754 


Advertise your computer products in THE BUYER'S MART. 
It's easy to get your sales message into print. Just send us 
typewritten copy or phone in your ad. 

And as a unique feature, every BUYER'S MART ad 
is assigned a reader service number which will 
provide your company with valuable inquiries. 


Call Mark Stone for more information at 603-924-3754 
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BYTE/McGraw-Hill 
One Phoenix Mill Lane 
Peterborough, NH 03458 


amen 


Inquiry 292 


COMPUTER 


(Sun-286 Plus) 


J 8/6 MHz 80286 CPU (OPTION 10/6 MHz) 
J OPERATING SPEED SELECT BY KEYBOARD 
J ZERO WAIT-STATE STANDARD 

/ AT COMPATIBLE PHOENIX BIOS 

4 20% LESS SPACE THAN PC/AT 

A KEYLOCK, POWER & TURBO LED ON FRONT 
4 72 HOURS BURN-IN 

/7 EXPANSION SLOTS (5-16 BIT, 2-8 BIT) 

Jf CLOCK CALENDAR W/BATTERY BACK-UP 
J 8/6 MHz CPU W/512K RAM 

J 1.2 МВ FLOPPY DISK DRIVE 


Jf FLOPPY/HARD DISK COMBINATION CONTROLLER 


J 185 WATT POWER SUPPLY 


f 8088-2 8 MHz TURBO CPU 

#' TURBO SPEED SELECTED BY KEYBOARD 

«/ 640K RAM 

9 2 FLOPPY DISK DRIVES 

«4. MONOCHROME GRAPHICS CARD 
(HERCULES COMPATIBLE) 

A 12" TIL GREEN MONITOR 

«/ 150W POWER SUPPLY 

б AT STYLE KEYBOARD 

f PARALLEL PRINTER PORT 

#' FULLY ASSEMBLED & TESTED 

“ 72 HOURS BURN-IN 

f 1 YEAR WARRANTY 


1 YEAR WARRANTY 
T SIYLE KEYBOARD 
(PARTS & LABOR) SAN ASSEMBLED. & TESTED 


ЕСА SYSTEM 01540 S] MONO SYSTEM ото һый SUNTRONICS 


1-800-421-5775 
7 EGA CARD EGA CGAINDAJ W/256K RAM MONOGRAPHC CARD (213) 644-1140 


/ "RGB. 0. W/PARALLEL PORT 
7 eut ees ee Vm DUE Oe 12603 CRENSHAW BLVD, HAWTHORNE, CA 90250 
W/20 МВ (65 М).............. ERE W/20 MB (65 МӨ).................4...... ioe ; Қым hove aber еме, КАНЫ eters 


iowa: D ELA. pruna pu ety S 
W/30 MB (40 MS)... W/30 MB (40 MB)... erem 9 1 700. а E D met 
nit 


4 MONOGRAPHIC CARD 


Bal PCT PORA NEE M Ti 


TRI STATE COMPUTER 


160 BROADWAY, NEW YORK, NY 10038 
(Bet. Maiden Lane and Liberty St.) 


(212) 349-3134 * Open weekdays 9-6, Sunday 10-4 = сіне Carousel ........ e 
____ CALL TOLL FREE ORDERS ONLY 1-800-221-1926 $дөнауз. ............. $3995 
Ne T3100 PRINTERS Тиба в Сотни e 55995 
п РРР 5274895 ІВМ Pro Printer XL......$50995 | f ПӨю................. 95 
TOSHIBA T1100 Plus with IBM Pro Printer....,....$359.95 Carbon XA M ЖУЛ $119.95 
640K NEW SCREEN .$1499.95 Epson 1Х86........... $164.95 Әшретеу........... брі 
BROOKLYN BRIDGE ...$9995 | Бал X&86E ......... LASERS a M TRES $54.95 
ZENITH Z 181 Epson X 286E ........ $409.55 NEW HP Laser Jet, Laserincome Tax ........ $39.95 
БЕККЕ... Ire. $1599.95 Epson ШО 800 ......... $409.05 бепез ............. $1649.95 Travelling Sidewick....,... $42.95 
| ІВМАТ20 MB Hard Drive ZENITH 2163 ....... $2295.95 Epson EX 800 ......... $349.95 НР Laser Jet 500 Plus...$317995 = Think Tank ............. $99.95 
256K 12 Drive Seagate 4038 NEC multi-speed sues | DEM Eni $469.95 SOFTWARE 
IBM AT Keyboard ........ САП. DER ee P RB cone $57895 Валк Street Writer. ...... $49.95 
IBM XT 256K-1-360K Drive SPECIAL PRI E Panasonic КХР 1080... $150.95 Dac Accounting . «a e. $39.95 
Enhanced Keyboard ......CALL EPS N EQUITY | Panasonic КХР 1091.. | оис  DUNMEUNS eese pem 
As Above with 20 MB.....CALL — 258k 1.360K drive, with monitor Panasonic КХР 10921... . $269.95 Fit Sin TAE ЕСІ 
ATS 6300 & video card, DOS & BASIC, Panasonic КХР 1592... . $349.95 T ee 
640К-1360К Drives, monitor paralel & serial ports ....$59999 Panasonic КХР 1595.. , . . $389.95 Па ТК Н... 
with Keyboard......... $895.95 а H0 MB Panasonic КХР 3f ..... 522005 1и 123 version 201. . . .5289.99 
As Above with 20 MB..$1225.95 Напі Drive ............ $899.99 Panasonic КХР 3151..... 535995 Managing Your Money 30 .$104.95 
LEADING EDGE Model D EPS N EQUITY I OKI M. 192... ... ......$27495 Microsoft Windows ....... $59.95 
Original 20 MB System 640K/360K Drive OK ML 192 Plus........ $315.05 Microsoft Word РРР $249.95 
wimonitor............ $1199.95 20 MB Hard Drive OK ML 2928 .......... $26995* Multimate 33........... 


. „зз 
Exinrnal Sereqaneus 3129.00 
- жаз, 09490 


Advantage $239. 
Dual Floppy .......... 5040.05 wolor-monitor . .$149995 ^ OK ML 193 Pus |... $459.95 е... i 
PANASONIC BUSINESS NEC PB .........»....5398995 Word Perfect Library ...... 54995 
NES Poo ае: $569.95 R Base Systems 5 ...... $329.95 
256K expandable to 640K Saver Reed EXP 600 .... $619.95 п". MORAN: bse $59.95 
1-360K Ore. 20 MB HD$1098.95 * After rebate 
ОНОН arrora. All systems fully tested and installed by Т! State Computer. Printer price wpurchase of cable only. 
Specisi to BYTE readars — Full Size Printer Stand $12.95 


PARTNER XT FX 600 
(0. ml r^ [un —4 to availability end price changes. Май and phone orders COD. MC and VISA, S&H extra. Not responsible 
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Inquiry 58 


DishHASTER 5 


The ШїтаЁр 
Diskette Value... 


Discover the 


Difference... d 
2 FOH 1 LIFETIME WARRANTY NOW ik 
ғ Backed by 2 for 1 Lifetime W t 
“ 100% tested а certified. ен COLOR 


Y Made to exceed A.N.S.l. specs by 62.5% with a 
guaranteed clipping level of 65% or above 


/ Packaged in 6 different colors. bulk or boxed 
/ Includes tyvek envelopes (not paper). write protect 


tabs and user labels 
] 09 


/ Вгапа-пате quality at affordable prices 
1.19 


BULK 
COLOR 
. OR GRAY 
59 BOXED 
a COLOR 
DS-HD 96 TPI 
DS-DD IBM-AT Compatible 


5-1/4" - 4B TPI 

Simply top Brand-Name Quality. made in | 
the U.S.A. by a leading manufacturer. Fac- 
tory polybagged in lots of 20 (min order 40) 


p» America's 


YCeNIEch Premium Quality 


- Color Diskettes 


/ TIMELESS WARRANTY 

/ Performance exceeds A.N.S.l. spec. by 88% 

v Each disk 100% tested and certified 

У 14 COLORS for data organization 

/ Pkgs. of 10 tyvek sleeves, w/p tabs. & ID labels 


5-1/4" - 4B TPI DS-HD 96 ТРІ 
DS-DD IBM-AT Compatible | 


3-1/2" Color, DS, 135 TPI ] 79 
| Plastic Storage Box........ ы 


‚ America's No. 1 
Name-Brand 
Diskettes 


5-14" «48 TRI |» e DS-HD 96 TPI 
05-00 | «ІВМ-АТ Caocmpabtie 
Tae n. | 
04 [== 1.77 
m El 


With FREE Platen Cleaner 


5-1/4" - 48 TPI DS-HD 96 ТР! 
DS-DD IBM-AT Compatible 


.94 


5-144 05/00 48 TPI 
Exceeds ANSI spechcahons 
+ бс FOR TYVEK 


ORDERING INFORMATION 


TERMS: Free use of VISA. Mastercard. and American 
Express. P.O. orders accepted from recognized corpora- 
tons rated ЗА2 or better. government and schools on net 
30, SHIPPING: U.S. orders add $3.00 per 100 diskettes 
or fraction thereof. add $5.00 for COD orders. 


PRICE PROMISE: We will better any lower delivered 
price on the same products and quantities advertised 
nationally. 


Toll FreeOrder Line: 


| 1-800-233-2477 


Information Line: 


1-801-561-0092 


199 COTTAGE AVE.: 
SANDY, UTAH 84070 


omputer 
HOURS:8 AMTO5 PM 
ffairs, inc. (MTN. TIME) 


302 BYTE + AUGUST 1987 


Inquiry 72 


О” EPROM 
AMMER 


APROTEK 1000 


f 11%! $225.00 
| ГЕ ao COMPLETE WITH 


PERSONALITY 
MODULE 
117 AC POWER-RS-232 CONNECT 
-6 BAUD RATES - HANDSHAKE TO HOST 
ALLOWS READ, WRITE, VERIFY & COPY 


Comes complete with IBM-PC, Apple lle, or CPM 
(Specify Computer) Driver Program on Disc. 


Programs the following 5 Volt 24 or 2B pin 
devices: 2716 series through 27512, 25xx series, 
68764 plius others. Please Specify Personality 
Module desired with order. Additional Personality 
Modules only $15.00 ва. Full 1 year warranty. 


то DADER CALL 1-800г7962-5810 OF WHITE 
APROTEK a 

1071-А AVENIDA ACASO Add 
CAMARILLO, CA 83010 54.00 Shipping-USA 
Info: {805} 987-2454 VISA or MC Add 395 
We Accept Govt., School & Large Corp. P.O.s 


Inquiry 14 


. DATA SWITCHES 


• High quality rotary switch 
• Gold plated contacts 

* All pins switched 

• Fully shielded metal case 
e Anti-skid feet 

е Female connectors 

“ Ninety day warranty 


RS232 TYPE (25 PIN) 
#38610 TWO POSITION ‚27.95 
#38615 FOUR POSITION 39.95 
#38650 X-TYPE 43.95 
CENTRONICS TYPE (36 PIN) 
#38640 TWO POSITION 28.95 


#38695 FOUR POSITION 42.95 
#38655 X-TYPE 45 95 
AUTO SWITCH 
#38710 FOUR POSITION 148.50 
#38760 EIGHT POSITION 198.85 
WE ALSO CARRY CABLES, PRINT BUFFERS 
& MANY OTHER ACCESSORIES 


Please call or write for our free catalog 


DALCO ELECTRONICS 
(513) 435-1058 * (800) 445-5342 


РО. BOX 494 MC/VISA Accepted 
FRANKLIN. OH 45005 Mail Orders Please 


Add $3.00 For Shipping 


= 
al 


ж 


repue 
4 


at a 
ттт --і 
Enn 224 


ZEN 


ачаг а 


The ideal solution for embedded control 
applications and stand alone development, 


е B052 Basic CPU 

е PROM Programmer 
e iSBX* Expansion Bus 
e Highest Quality 

e 1 Year Warranty 


$228.00 OTY 1 
Call Now! (603) 469-3232 


Inquire about our 8051 product development 
kit for the IBM PC/XT/AT. 


t» Binary Technology, Inc. 
| Mam ў, PO Bos at Menden, HH 0577) 
“SBX is a trademark of Intel Corporation. 


FAST — EFFICIENT 
юр! organizes your hard disk into contiguous files for fast, 
efficient, time-saving use! Initial organization averages 
under 5 minutes; daily runs average under 1 minute! 
CONVENIENT 
Run it from your autoexec.bat file! 
SAFE 

Vopt's contiguous files are easier to recover if accidentally 
deleted! Vopt's speed allows files to be moved one-at-a- 
time, rather than taking chances on disk reliability. Detects 
and maps bad sectors. 


GOLDEN BOW SYSTEMS 
540,05 „Оу "теш 


Add $3 for S&H San Diego, CA 92103 


omen" — LA» 619/298-9349 


Inquiry 101 


Works with any standard Centronics parallel 
interface * Reset button * Multiple copy 
repeat function е Auto diagnostics е Self-test 


Order by Check/MO or VISA/MC/AX 
- Call Toll Free 


USA: 800-533-8049 
CA: 800.624-5628 


| 
ІҢ 
Ди 


| 
z 


DATA 


тп 
||" 
|| 
[D 


e Multi-user Database! 

e Powerfull! 

ө Multiple Operating 
System Compatibility! 

ө Attractive Dealer 
Pricing! 

ө Full Dealer Support! 


Dataflex is a ttademark of Data Access 


Dealer Inquiries Invited 


F 


COBIAN 


24000 Telegraph Road 
Southfieid, Michigan 48034 USA 
(313) 352-2345 


Inquiry 48 


Inquiry 54 


PLOTTERS PRINTERS 


| | Aye Houston 51/52МР . 3745 Houston 41/42. 2325 AlpsALO-224... 485 Alps ALO-324 . 685 
| | Houston РС595.. 499 Houston 51/52 . 3325 Citizen Premier 35.455 Citizen 120D .. 162 
Houston PC695 . . 585 Houston 56A . . 4195 Citizen MSP15 .. 325 Citizen М5Р20.. 295 
C | Т | Е : 1 800 62 4 89 49 Calcomp 1042GT .. 8195 Roland 885 ..1295 Citizen MSP25 .. 395 С. Моһ 715 ... 979 
d 0 ree: "T x $ Enter SP1200 .. .3295 Roland 880 .. 959 Citizen Tribute... 609 Diconix 150 .. 
loline 4000 . ...4195 Roland980 . . 1225 Panasonic 1080i .. 162 Fujitsu 2400 . 
BOARDS COMPUTERS Ta іп70-5.... 699 Roland 3300 ..5795 M Panasonic 10911.. 182 МЕС РБ60 ... 
ATI ЕбА Wonder . 245 Artist 1 AST Model 170 . .2995 AST Model 80 . . 1495 Numonics & Other Makes & Models . . . CALL Panasonic 1092i . 312 МЕС СР660 . 
Genoa EGA Hi-Res , .335 Chauffeur HT . . Multitech 80386, CALL AST Model90 . . 1895 DIGITIZERS Panasonic 1592 . 399 NECP760 .. 
Hercules In Color . 298 NEC GB-1 ... Sharp PC7100 .. CALL ASTModel 120, 2265 Calcomp 44 х 60.4995 GTCO 24x36 . 2099 Panasonic 1595 . 439 МЕС СР760 
Paradise 480 . . Toshiba T1000 . . 845 А5ТМойе1140... 2585 Hitachi i xti .. 459 Kurta Penmouse . 182 Star NP10 145 Okidata: All. 
Ramquest 50/60. CALL Taxan 600... AT&T 6300: 640К/1 Drive/Monitor . . . . 1185 Hitachi 15x15 . .1045 Kurta 85x 11. . 299 Data So./Data Prod/Diablo/OTC/Toshiba . CALL 
STBMulti-Res .. 242 Vega Deluxe . . AT&T 6300 +: 512K/1.2M Drive/Monitor . 1395 Houston T1011 . 495 Kurta 12x17. . 559 Buffers/Cables/Sheet Feeders . . LOW PRICES 
Alloy & Advanced Digital Slave Boards . . Cordata AT: Portable & Desk/8 MHz . . . . 1545 Houston TG1017 . 595 KurtalS ... CALL Stands/Switch Boxes/Tractors . . LOW PRICES 
UNS VGA G FOIE Gard у ыш ties reli 1695 Ш Houston 168024. 2445 | Numonics2020. 1245 LOWPRICES FOR LASERPRINTERS 


куннен ms | таштагын... тш | 2. 86 вахо эю [| curte me ATO сш 
е ' Summa Моше... 79 Summa 12 x 18 . 645 Data Prod 2665.. 17495 Canon 8-l| . . 1695 


pestes ioi а | А NO к ынде m pi Many Other Models And Mice HP LaserJet} . .2365 СІЕ ШРЅ-10 . .2345 
Tecmar/Tseng/Verticom/Vutek/Zucker . Wyse 286: 10 MH2/640K/1.2M Drive . . . 1359 MODEMS Oki. Laserline 6. 1385 NEC LC860 +. Y 
MONITORS Wyse 2108: 8 MHz/S12K/1.2M Drive ... 1179 Prometheus 24006. 225 Hayes 1200 .. 299 | Toshiba Page 12.. 2445 Qumelaser . CALL 
Amdek 1280W/Card. 679 Amdek 410... Wyse 2112: 12.5 MH2/1M/1.2M Drive ...1639 fg 77-7 24001... 292 Hayes2400 .. 459 ___ DISK DRIVES | 
Genius402W/Card.CALL Aydin 8856P Wyse 2214: 12.5 MHz/1M/1.2M Drive... .1995 Щ 17-71240 + . 368 Hayes24008 . 425 ЁШ Mountain TO4440 . 355 Apple Drives . 109 
IC19"EGA ....1395 PGSLM300 .. Wyse 386: 16 MHz/1M/1.2M Drive ....2699 || 200m 1200XL .. 222 Zoom 240057. . 329 И Mountain SOMCard.729 Maxtor 190M . . 2565 
Mitsubishi 9919 2799 PGS MAX-12 . Wyse + Turbo: 640K/2 Drives 995 Multitech 224E: (#1 Rated) Plus Hardcard 40. 869 Miniscribe 80M . 839 
NEC Multisynch | 529 Taxan 770 B 538 Wyse + Turbo: 640K/20M Drive 1429 Practical Half-Card 1200: W/Software .... Seagate 20M Kit . 299 Miniscribe 40M . 425 
Sigma Laser 15" . 1975 Txan980 .. САШ  Allos/NEC/Panasonic/Tandon/Televideo . . CALL | "аса Vadic 2400- VP. (#1 Rated) Seagate 30M Kit . 345 Priam 1060 .. 849 


Wyse 700 W/Card. .689 Thomson 450A . 155 TERMINALS мш К Шаа Тода АЕ овар 80 19 
P. oe US Robotics HST 9600 Alloy/CDC/kwin/Rodime/Maynard/Sysgen . CALL 
Microvitek Autosynch: 197/1360 х 880 .. 1695 ЁШ Adds 3220 .... 479 Anchor/Case/Migent/Prentice/Penril/UDS, CALL | rallgrass/Teac/Tecmar/Western Digital . . CALL 
NEC Multisynch Plus 8 Multisynch XL . CALL || Ampex220 .... 399 M. ? 9 кашынын А 


IMAGE SCANNERS IBM 3151 .... CALL Та» 
AST Turbo-Scan Kimtron KT7-PG . 359 Же HOURS: MON-FRI ТАМ-ӨРМ/5АТ SAM-2PM 
Datacopy Model 730 Televideo 905... 285 2... 422 IN ARIZONA CALL (602) 437-4855 


PGS 15-300 With OCR Soft. & Adapter .. 989 Televideo 955 . . . 392 Wyse39GT.. Mil © CompuSave: 4207 5. 37th St., Phoenix, AZ 85040/Ргісез Reflect Cash Discounts And Are 
PGSLS-300 With Adapter & PC Paint ... 725 Hazeltine/Liberty/Link/Qume/Visual ,. CALL Subject To Change Without Nolice, Major Credit Cards And Selected PO's Are Accepled. We 
Cannot Guarantee Compatibility. CompuSave Is A Division OI Adlanko Corporation. 


Computer Valley 


800-225-8216 (orders only) 408-739-3400 (СА res. & info.) 
1290 Oakmead Parkway, Suite 111 * Sunnyvale, СА 94086 
New England 
617-664-6994 212 Main Street © 1-800-648-7411 М. Reading, МА 01864 


2MB 32 BIT WIDE DATA BUS Memory Exp. Board 


ffor Intel iSBC & compatible 80386 system) 


$590 each 


80386 PERSONAL COMPUTER — 52.590 


IDEAL FOR CAD/CAE/CAM/CAT WORKSTATIONS 
* 2MB Memory Expandable to 1БМВ 


е 2 Serial Parallel Ports Ое is BC w/2MB On Board 
* On Board Socket for 80287 386 Самране 

* 101 Keys Enhanced Keyboard 

• FORTRON? 230 Watt Power Supply UL Listed 


* 5 Drives Capacity Heavy Duty Cabinet 
е 1.2MB TEAC Floppy Drive 
* Western Digital Controller 
* DOS 3.2/ GW Basic 
* One Year Warranty 


Sas M—— е 
РАСТ-286% $995 E jew we 
8 MHz ZERO WAIT STATE a 
• ІВМ AT Compatible * 6/8 mhz 0 Wait State, Norton S/I 8.2 
* S12K Installed, Expandable to IMB On Board Memory 
* ].2MB Floppy Drive * Floppy and Hard Disk Drives Controlle 
° 230 Watt (max.) UL Listed Power Supply * DOS 3.2 GW Basic 
е Clock/ Calendar with Battery Back Up 
e Optional: 2 Serial and 1 Parallel Port « Math Co-Processor 80287-8 
5 Halt-Height Drives Capacity Chassic 


VIDEO BOARD 
ЕСА 5149 


SUPER EGA 5219 


132 Column * Alphanumeric 
ІВМ? EGA, CGA. MDA compt. 
Super hi-res. 640 x 480 
640 x350. 720 x348 


IBM* EGA, CGA, MDA 


TEAC 360K Floppy..... 


* One Year Warranty TEAC 1. ei ž op y ...$108 | 8087 (5 MHz) .......... $105 
TEAC 4 DD... . 5875 8087-2 (8 MHz) ........ $152 

Р ACT-286- 10 $995 ZUMB Internal ..,...... 3499 | Chino = "MB Flo рү. ..$ 99 | 80287-6 (6 MHz) ....... 5174 
Ві 20MB External......... 5559 Seagate 57-225 Kit,.... $299 80287-8 (8 MHz) ....... $245 

10 MHz ONE WAIT STATE 60MB Internal ...... 1115550 | Seagate ST-4038 Kit, $628 | 80287-10 (10 MHz) 222 $300 


60MB External......... $650 
KFYROARDS 


Seagate 5Т-4051 Кі!....5725 | 80387-16 (16 MHz) ..... $590 
JANASONIC PRINTER 


PACT-286 7 951195 


6/12 MHz DUAL CLOCK SPEED“ 
* Same configuration as РАСТ-286-% with 640K memory installed. 


POWFR SUPPLY 


KX-P10801 120срз, NLQ ............. 


2 . А н Кет "m KX-10911 150cps! 32cps NLQ 
• Prices subject to change without notice. i th "m KX-1092 180ср5/ 33cps NLQ 
a Intel iSBC is a trademark ot Intel Corporation. M кА -1954 IBUCDS/ dUCps NLU 
“ІВМ XT, AT is a trademark o! International Business Machines. KX-1585 240cps / Steps NLQ 1530 
TERMS: | ( | Enhanced 101 Key $75.00 KX-P3141 1?eps Daisywheel . . ....... $245 200W AT Power Supply $139 


* Shipping and handling charge marng bom minimum $6.00 each shipment. XT/AT 84 Key $65 


W 
* 15% restocking charge is required tor nonauthorized retum merchandise. ЕРЛИ Zacps 10 Раоа Ради... 1S0 W Хх Power SUPP ares 
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Inquiry 60 


Re-ink ANY FABRIC RIBBON 
automatically for LESS THAN 
5 CENTS with 


PRINTER SHARING IN THE 
PC ENVIRONMENT! 


KEYDEX 


“Тһе Solution" 


A BUFFER AND A 
DATA SWITCH! 


PROTEUS. 


The "Siamese" Buffer 


MAC 
INKER” 


Over 11,000 64K- $199.00 Priced 
cartridges and 256K $299 00 
spools supported! Ас : $139.00- 
MAC INKER м Cable- $10.00 . . $360.00 
IMAGEWRITER І AND II $42.00 Shipping $4.00 
UNIVERSAL (cartridge or spool) $68.50 Ш Proteusdirectstwo printers working Shipping $6.00 
MULTICOLOR IMAGEWRITER $80.00 simultaneously, and frees your computer for 
MULTICOLOR ADAPTER ONLY $40.00 other applications. UG403 shown 


Ш Now you can merge a formletter with your 
mailing list, set up one printer with letterhead, 
the other with envelopes, press "START" and 
RELAX while 


PROTEUS DOES IT ALL- 
ALL AT ONCE! 


Ш Compact Ш 2parallel ports в Multiple copy 
capability ІШ "Flexible Capacity" buffer for 
each port. 


1986 "Best Buy ofthe Year" Award!- 


Shipping (first unit) $3.00 


ll Lubricated DM INK EXTENDS PRINT-HEAD 
LIFE! Black, blue, brown, red, green, yellow, purple, 
orange- 2 oz. bottle $3.00; pint $18.50. Gold, silver, 
indelible and OCR inks available. Heat transfer 
Macinkers and ink available plus a complete range 
of accessories for special applications. 

Ш Top quality, GUARANTEED, double density 
ribbon cartridges and reloads available. 


Ш DEDICATED MACINKERS AVAILABLE FOR 


Ш 4 PCS share up to two printers. 
Ш Manual or automatic printer selection. 
Ш Multiple copy capability. 


All AAT products are designed to 
"PLUG IN AND PRINT.” There are по 
special drivers to add to your system and 
no complex routines to learn, so little time 
is lost while users adapt to the new 


EXTRA LARGE OR SPECIAL CARTRIDGES. Computer Shopper system. 
MERCURY MODEM “100% area DATA SWITCHES ORDER TOLL-FREE 
saa 2 Port- $46.00 1-800-547-3303 
4 Port- $59.00 In Oregon (503) 626-2291 (24 hour line) 
$149.00 Shipping $4.00 We are and always will be 
Shipping $4.00 


Parallel, serial, 2 or 4 way, 
crossed, etc. 


C=imputer 
Friends: 


14250 N.W. Science Park Drive 
Portland, OR 97229, Telex 4949559 
Dealer Inquiries Welcome. 


Ш 24 month warranty Ш Status lights W Speaker 
W 300/1200 baud W Call progress detection. 
Quick Link Communications software: 
MS DOS and Macintosh- $29.95 

with modem- $15.00 — cable- $15.00 


* Hayesis a trademark of Hayes Microproducts. 


CABLES: We carry cables for 
all common computers and 
peripherals. Rapid turn-around 
оп custom orders. 
Competitively priced. 


THE UNBEATABLE PRICES! 
2 SPEEDS TURBO SYSTEM ET ecom" 


FULLY IBM rd COMPATIBLE 4.77/8MHZ 
SPECIAL SALE ITEMS 


e 640K on Board RAM 
20M Hard Disk (ST-225) with ERU ONE! 


үс Dee 
e Di t 
жү үсе sod 30M Hard Disk (ST 4038) For А 


е 150W Power Supply 

e FCC Type Slide Case 

e ‘AT’ Style Keyboard 

• 8 ІВМ ЏО Slots 

е 8088-2 Micro Processor 

• 8087 Co-Processor Socket 

ғ 4.77 MH2/8MHZ Clock Selectable 


е Monitor and Display Card Not Included 
(Other Options and Configurations Available, Please Call.) 


349900 
PINECOM AT SYSTEM 
30 M. HARD DISK WITH MONITOR 


60 14" 
Color Graphic Fé ter with printer port 
Monochrome Graphic Card with printer port 
Logitech Mouse C7 Plus with software 
Copy II PC option Board (Copy Card) 
4 serial ports for XT (all selectable) 
4 serial ports for AT (all selectable) 
IMAGE ACE II Video Capture Card 
2M multifunction card for AT 


Bend an 
Fully Assembled and Tested 


æ 7) 
| Fully Assembled and Tested ОРОГ 5139999 


е 6/10 MHZ Clock Selectable 

е 80286 CPU 

e 1. D.S.D.D. Floppy Drive 

* 200 Watts Power Supply 

e Hard Disk/Floppy Disk Controller 
е 512K RAM Expandable to 1 МОВ 
e Clock Calender w/Battery Backup 
• АТ Style Keyboard 

• 30 M. Hard Disk w/Controller 

е Monochrome Graphic Card 

• Paralle! Printer Port 

е Monochrome Amber Monitor 


PINE COMPUTER INC. 
9690 Telstar Ave., Suite 204 
El Monte, СА 91731 


2 MGB RAM expansion card for XT (OK) 
SAMSUNG 12" Amber monochrome TTL monitor 
SAMSUNG 12" Green monochrome TTL monitor 
TTX M" RGB Color monitor (1410) 
1.2 M Floppy disk controller for XT/AT 
Joystick with 3 buttons for IBM 
Game port card (for 2 joysticks) 
purge protected power strip (6 outlets) 

rom writer card with software 
5 C 5339 Enhanced keyboard XT/AT 12F.key 
ІВМ logo Floppy disk drive 360K half height 
Citizen printer 120D 80 col. 120 cps, NL 
Citizen daisywheel printer PERMI RE 35 
COSMO World 2600 daisywheel printer 26 cps 


Inquiry 202 Send One Dollar For Our New Catalog 


Phone: (818) 575.1882 
Telex: 5106017376 РІМЕСОМ 
Business Hours 9 - 6, Mon. - Sat. 


“D” SIZE PLOTTER 
$1495 


Model PC 34/36 
Реп Plotter: - 
(415) 490-8380 


655 John Muir Drive * Suite 416 
San Francísco, CA 94132 


NEWS RELEASE 


Inquiry 283 


MX1-100 


ә GPIB controller board for ІВМ 
PC/XT/AT 

e Control upto 14 Devices | 

e User friendly Software Commands 

e DMA Transfer to 200k byte/sec. 


$345.00 including software 


QUA TECH, INC. 


478 E. Exchange St. Akron, OH 44304 
қауы 434-3154 TLX: 5101012726 


m 212 


TRANSLATOR 


Translate your BASIC source programs 


Р-1гаі, now available | 


for the М РС and compatibles, will 
translate MS-BASIC/BASICA to Turbo 
Pascal 
(Req Dos 2.0 or later w/ANSI. SYS). 
Also available for the Apple ІІ series 
(incl. 11GS) and converts Applesofi to 
Apple Pascal. 

(212) 206-6490 / 924-0576 


WOODCHUCK INDUSTRIES 
340 WEST 17TH STREET (#28) 
NEW YORK; NY 10011 


Inquiry 280 


7 ROSE DATA SWITCHES 


костас SHARE computers, printers, 
i any parallel or serial device 
a; *] ELIMINATE cable swapping 


au -— INEXPENSIVE way to network 
wit. COMPATIBLE with 
all computers. 


WE ALSO OFFER: 


Cabtes, Computers, Printers, 

Disk Drives, and moce. 
AUTOMATIC - CARETAKER is ideal for a business or 
schoo! to share a printer or modem among many computers. 
Operation is fully automatic with no software required. 
Paraliel or Serial 4channels- $295 8 channels - $395 


MANUAL - HARDSWITCH is operated with the flip of a 
switch. 2:2 and 2:4 models allow simultaneous commun- 
ication. 
Serial 1:2- $59 14.% 99 2:2-$109 2:4-%169 
Paralel 12.$79 1:4 - 5139 2:2-$119 2:4. $199 
LED and spike protection оп serial models add $20. 
CODE ACTIVATED - PORTER connects one computer to 
multiple peripherals. А software code selects the peripheral. 
Parallel or Serial 4channels - $295 8 channels - $395 
Buffer option 64K - $100 256K - $250 
REMOTE - TELEPATH connects multiple computers to 
multipie peripherals. A selector ateach computer orterminal 
chooses up to 4 peripherals and displays busy status. 
4:4-$495 4:8-$795 selector - $39. 
Give а Rase te your computer = 
ROSE ELECTRONICS (713) 933-7673 
P.O. BOX 742571 MC & VISA Accepted 
HOUSTON, TX 77274 Daske i7nquirles Invited 
CALL Us FOR ALL YOUR INTERFACE NEEDS 


Inquiry 223 


Communications Board 


ЇЙ lad fr 


“Рог IBM-PC/AT/XT and | 
compatibles 

«Dual RS-422/RS-485 interface 

e Differential drivers to 4000 ft. 


Fast Delivery 
(Dou TECH, INC. 
478 E. Exchange St. Akron OH 44304 

(216) 434-3154  TLX: 5101012726 


Inquiry 213 


EPROM 
PROGRAMMER 


The EP-1 is a great value, here's why: 


е (BM PC Software included or Н5-232 to any computer 

* ASCII Command driven operation; All intelligence in unit 

a Reads, Programs, Copies over 150 types from 271610 27512 
* Optional Intel microcontroller programming head 

е Menu-driven Chip Selection, No Personality Modules 

е Fasi, Slow, Quick-Pulse Programming Algorithms 

* Intel (8080 & 8085), Motorola, Tekhex, Straight Hex Fites 

* Splits Fes by Base Address and OddvEven (16 bi! systems) 
* Gold Textool ZIF IC socket * Full One-Year Warranty 
* Generate & Set Checksums — € 5,12 5.2125V Programming 
е Ovet-Curren! Protection * UV. Erasers from 534,95 
• 8 Baud Rates 30010 34.400 е Same Day Shipment 


NANNU 
ВР 
10681 Haddington, #190 / Houston, TX 77043 
(713) 461-9430 (800) 225-2102 


Inquiry 31 


Businesses, Schoo!s, Homes | 


Data Buflers, Line Drivers, 
Modems, Protocol Converters, | 
Parallel - Serial Converters, 


Inquiry 80 
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El DISK-KING* 
DEALER/OEM's WELCOME! 


WHY RISK THE UNKNOWN... when you can get 
premium quality disks from the Leader and 


Inventor of magnetic media....for less! 
ж 100% tested А certified at 65% or higher clipping level 


ж 10 mil sturdy jacket ж LIFETIME WARRANTY Ж 
3M/BASF 


5.25" Diskettes: Color DiskNo-Logo 


DS-DD-48 TPI .......... 48 2.2200 ‚42 
DS-DD-RH no logo 48 TPI .. — 
DS-HD-96 ТРІ for АТ.... 1.08 


3.5" Diskettes: 
05-135 ТР] 


A11 5.25" diskettes are supplied with Tyvelo sleeves. color-coded ID labets, 
wip tabs, Prepackaged in Plastic Library Case-$1.00 extra per бох 
Color Disks in 14x different colors ta choose from or Rainbow assortment 
Color 3.5" in 12 different colors. 


$S-00-RH “bonus product & rebate 
inside while supplies last. 
19: Tm 5.25"/48 TPI-10/bx 


1:195... 3.50"/135 TPI-10/bx 
3.50" High Density 
DS-HD-96 TPI for the "AT^-10/bx 


12.75 DC-300XL/P 
17.25 DC-600A 
ЗМ Headcln Kit for 5.25" ...6.99 for35".. 
3M Mag. Tape 2400' 
aMiMag: Tape 1200 „еа ua io MERI 9.40 
3M 8" DS-DD 2.06 3M 8"SS-DD..... 1.89 


*FREE! 
ІЗ AS - Color-Coded Modular, 
Flexy Files а 19% value! 
Case Lot 10 Вох“ * 
5. a DS-DD in *Minidex/60 .. 


Nashua BULK 


DISKETTES __ 5.25" 05/00} - 


As low as «3 qty 1000+ 
Certified 100% 38* (100) 
Error -free. ¢ 
Exceed ANS! 36500) 
specs. Lifetime warranty. 
3.50" DS-HD USA made. BTYVEK* 
10/bx.. М; „39 sleeves, Labels & w/p 
$.25"D5- 0р9бТРИ tabs BilReinforced Hub. 
10/bx -29 Митре of 100 only. 


RIBBONS STORAGE 


EpsonMX/RX/FX70/80/85 .. 2.89 3M Discover 5D ........... 7.99 


Epson MX/RX/FX 100/185.. 3.99 ЗМ D/Defender070 w/key . . 

Epson Е01000 ,. .,,.... 4.25 ЗМ Data Defender050 

Epson LOtS00 .....,... ‚. 3.99 Amaray Media Mate 50..... 8.99 
Okidata Twin Spool ....... 1.34 Amaray Micro Mate 3...... 8.79 
Okidata 182/192/193...... 3.99 Plastic Library Case ....... 1.50 
Apple ітадемгйег......... 2.79 MicroDisk Minder38 ...... 8.79 
IBM Proprinter ..,,...... 3.99 

Brother HR 15/25 MIS ..... 4.50 ACCESSORIES 500 1000 
Panasonic КХР... ,...,.. 5.25 TyvekO envelopes ..... 

МЕС 3500 М/5.,, ..... 4.05 Color-Coded ID |әбе!....035 . 


APPLIED MICRO TECHNOLOGY 


IMPORTER - EXPORTER 
Р.О. BOX 24783, LOS ANGELES, CA 90024 
800 458-0070 (NAJ/213 474-0070 (CA) 
r3 TLX 263220 AMT UR 


[-MzGA 


BERNOULLI TECHNOLOGY 


20--20 $1895 

Single 20 $1334 

10+10 54569 

Single 10 $995 

Tri-pac 10/20 169/484 
Interface pc2/pc2B $449/495 


Ef COMPAA 


All electronic components and computer 
parts. International orders welcome, 


* DOS partitions to 
1GIGABYTE 


 Spans two drives in опе | 
bootable partition 


• Supports big drives on 
AT and XT 


• Secures data 


GOLDEN BOW SYSTEMS 
5120 b: т 2870 Fifth Avenue 
adi a Suite 201 


od d | San едо, CA 92103 


= 619/298-9349 


Inquiry 102 


Electronic Data 
Translation Services 


| UNIVERSAL EPROM 

PROGRAMMER KIT FROM 8485!! 
* On board power supply, 110/220 VAC; 
* Menu selection; Мо personality modules; 
* Built in monitor for easy I/O debugging; 
* User friendly softw; Full tech. support 
* Detailed 50 page manuai with schematics; 
* Quick pulse algorithm: 272 56 under 60 sec 
* All 24/28 pins to 27011 & CMOS EIEIPROMS 
* Micros: 8741, 2, 8748, 48H, 49, 49H & CMOS 
* Auto baud RS232 to 19.2k; Free PC drivers 
* Ofset/split Hex, Binary, Intel & Motorola 

8, 16 & 32 bit files; Cased unit $495! 

B&C Microsystems 

355 W. Olive Ave, Ste. 103, Sunnyvale, CA 94086 
* Ph 408-730-5511; 800-642-7617 Visa 4 МС 


Inquiry 34 


инип IDM PC/VT220- 


ЕМ220 . v7220, VTI02 emulation 
» File Transfer 

a 132 Column modes 

+ Color Support 

+ 


Hot Key 


TEK 4010/4014 


© Tektronix 4010 emulation 
VT220, VTIO2 emulation 
Picture files 
Higlt resolution hardcopy 
Supports ІВМ, 18M Enhanced, 
Hercules, Tecinar and AT&T. 


DCS 


3775 Iris Ave. , Suite IB 
Boulder, CO 80301 
(303) 447-9251 


trademarks: VIN) — Digital Fouipineut: 38M PC, XT — IBM Сот 


Inquiry 82 


9-TRACK MAG. TAPE SUBSYSTEM 


TERMS Minimum order $35.00 or case lot. Oly. less than caselotadd 10% VISA, 
Mastercard, AMEX, COO. Prepaid 2% cash discount. PO's from recognized 
institutions. No sales tax outside Utah SHIPPING: $4.00/100 or fewer disks 
APO/FPO, AK, НІ, PR & CN $9.00/100 or fewer disks for air-freight plus insurance 
Reducedshipping charges on larger quantities Overseasorders pleaseca!l forexact 
freight charges А tems Quantity discounts available 


TELEX - 9102404712 
Toll-Free Order Line: Inquiries Line: 


1-800-523-9681 1-801-572-3589 


A DISKCOTECH 


DISKCO TECHNOLOGIES, INC. 
P.O. Box 1339 "балау, Шаһ 84092 
Hours: 8 AM-6 РМ (Min. Time]-Hall day Saturday — 
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Usa your data among mainirames, mines, micros 
dedicated word processors, and typesetters! 
We offer translation of the logical elements of data 
in addition to conversion of physica! parameters, 
NOT just dumping or ASCII transfer from one 
medium into another. For example: 

е Translation of the control characters and for- 
malting features of stand-alone or 
microcomputer-based word processors. 

e Database restructuring—Even from your word 
processors’ File and List Managers. 

e Spreadsheet translations—formatting, cell 
referencing codes, and formulas. 

e State and federal compliances—Magnelic 
media and file-structure conversions. 

ADAPSO member 
CompuData Translators, Inc. 6565 Sunset Blvd. 
Suite 301, Hollywood, СА 90028 (213) 462-6222 


Inquiry 53 


FOR THE IBM PC/XT/AT AND... 


For іпісмтткін қыз е. backup pm pechivgi Босае, 

IBEX іні ж кере Sere wal ver cuum, YA” magnase 

loge тумун for Gre ШАЛ PC, 

@ [BM format 1600/3200 and 800 cpi. 

8 Software for PC-DOS, MS-DOS. 

@ Also for DEC, VAX, VME, 

§-100, RS-232, IEEE 488. Ш B E X 

IBEX COMPUTER CORR 
20741 Marilla St 

Write, phane or TWX tor informenon Chatsworth, CA 91311 


(878) 709-8100 
TWX: 310-493-2074 


Inquiry 120 


АСР» 


ASHTON TAE 2 


CALL 
ЫАМ bri Н 2e MR ù БАП. 
матое АН I. CALL 
BORLAN $25 00 
Turoa database T Toolbox 12 Senn 
Turbo Lightning 10... s+" qu 
Turbo BÁSIC 1... enn ОП? 
сдекек15.0 ее” 23000 
Eureka 1.0.... 2o00 
Turbo C ч 8600 
Retlex 1.3... ns 50.00 
Superkey 1.1..-- 
BRODERB UND d 
Graphics Library ГІТ Т 
Graphics Library 2 ИИҮҮ 
Print Shop ....---: 4 ен е 
CROSSTALK мй 


Crosstalk *N Iv. 3860 en 


4 
IBM COMPATIBLE CORES 
AM200 САТ. Pak" (HGA. 
S, P. C, G) All-In-One ,. 
AM?10 Color /Printer /CGÀ ......... 
АМ230 CGA/TTL/Printer/132 Col, 79,05 
АМ240А Mono/Printer/Herc. e] 69.95 


АМ250 Mono/Printer/132 Col. .....69.95 
AM271 EGA w/256K RAM (1/2) ...169.95 
AM273 EGA (Genoa Comp.) (1/2) 189.00 
AD340 MIO “Тю de DIU ы 69.95 
AD410 (2) 17: -- w/cables "SEDED 
AC340 Game Card РС/ХТ/АТ..... 39.95 
AC511 Parallel Port PC/XT/AT , ..39.95 
AC530 Serial Port PC/XT/AT ....... 49.95 
AR319 OK Multi-function (6 РК) 69. 


95 
AM640 Floppy-Hard ONORAT 189.95 
AS956 XT Turba Motherboard/OK 99.95 
А5949 AT Turbo Motherboard/OK 379,95 
А5951 Baby AT Motherboard/OK 379.95 
1200 Hayes Modem үп, or ext). .79./98. 
2400 Ha. Modem (inl. or ext), ...239.00 


ACCESSORIES 

NC100 256K Printer Buffer (раг.) $149.95 
NC101 Parallel to Serial Converter 89.95 
NC102 Serial to Parallel Converter 89.95 
NC205 Switch Box 3636-AB ........ 34.95 
NC201 Switch Box 2525-AB .....,.. 34.95 
Buffalo SX Multi-Connection...... 499.95 


HARDWARE SPECIALS!!! 
AST - 2 Yr. Warranty 


Advantage AT w/1.5Mb ... SALE $389.95 
Advantage AT w/3.0Mb ... SALE 499.95 
Rampage AT м /512К ...... SALE 269.95 
Preview 1/0 XT/AT 


*ow e ob oh os 9 on ow *% э n m n n 


89.95 
AST MP {| 64K exp. to 384K w/cIk 99.95 


AST Mini Pak 1/2 card w/384K ....99.95 

Combo Plus w/OK ser. par. clock .. . 69.95 

Six pack Premium w/256K ........299.95 

avantage Premium 512K ......... CALL 
Kaip Security Software (Sixpack) 2 Us 

ST Turba Laser ............... 399 
AST Premium 286 Model 170....... CALL 
EVEREX 


Evercom 4 1200 Baud Modem (int.)$119.00 
Evercom || 2400 Baud Modem (int.) 198.00 


HAYES (2 Yr. Warranty) 


1200 RS-232 External ........... nn 
1200B w/SMARTCOM (іп)... ....344.00 
2400 RS-232 External............. 569.00 
2400 w/SMARTCDM Il (int.),...... 499.00 
HERCULES 
Hercules Incolor Card. . .. . .... CALL 
Hercules Plus бгарһіс5........... 188.00 
INTEL (5 Yr. Warranty) 
Above Board AT/128K .. $349.00 
Above Board 286/512K | 435.00 
Inboard 386/AT .....,........., 1488.00 
ral Coprocessor , 105.00 
UP T. УЖ Лл. кнн ws 145.00 
КОРЕЕ .... 165.00 
80287-8 . . 260.00 
B0287-10 . , 449.00 
KEYTR ONICS 
5151 Deluxe Keyboard .......... Nds 
5153 Deluxe Keyboard w/pad .,...285.95 
АСР 5150 Keyboard ... .. ........ 58.95 
АСР 5151 Dalux& Keyboard ........ 79.95 
ACP 5160 AT/XT Keyboard......... 66.95 
АСР 5152 XT/AT Keyboard ......... 19.95 
TOLL FREE 


800-854-8230 


CA Residents 714-558-8813 


Easy Payroll .. * 45, 
DAC Easy Accounting .. ei 
GENERIC $68.00 
Generic CADO 3.0 .... т) 
JAVELIN $138.00 
Javelin 1.1 . 
MICROPRO 00 
Wordstar Protessional d m К 00 
Wordstar 2000 Plus Rel. 2 ...... 
MICRORIM $160.00 
Abase Graphics 1,0....- ‚ 415.00 
Rbase System r 
MICROSOFT $64.00 
Window 1.03... 122.00 
Multiplan я = teet 240.00 
6...... 44 4-4. ; 
ТОП BASIC 201 .- 

MEMORY BERNOULLI 
64K/150ns ........ $1.19 BLOWOUT 
64K/120ns ......... 1.49 Dual 20Mb 
256K/150ns ........ 329 юр of the line 
256K /120ns .. 449 (refurb) 
256K/100ns ........ 4.99 Retail $3540 
1Mb Chip 100п5 Еа. 33.95 $1499 


MIGENT (1 Үг. Warranty) 
Pocket Modem 1200B w/software$159.00 


MOUSE SYSTEMS (3 Yr. Warranty) 


PC Mouse w/Pop-ups ....,....... 9900 
Torrington Mouse................ $89.00 
NEC (2 Yr. Warranty) 

Multisync EGA Monitor ........ $589.00 
GB-1 Adapter Card MX 480) . S 00 
Multispeed Laptop Compuler.. . CALL 


ORCHID 2) Yr. = маца) 


Turbo EGA. .. CALL 
Tiny Turbo 286................... 43900 
РС furba286b5E/1Mb . — ......,. 788.00 
Jet 386 РС10386  ....... 866.00 
QUADRAM 

Silver Quadboard PC/XT ....... 5/4 a 
Liberty PC/XT OK ............ .-..169,00 
Liberty 2МВ8..,................... 08.00 
Quads; rini PC/XT Accellerator ... 166.00 
Quad EMS 1/0 + 256К.......... .. 339.00 
PRINTERS 

BROTHER 

M2024L (24 Pin) ........... SALE m ро 
M1109 00ср5 2. uuu kv reside 
M1403 45 cps NLO................ 22800 
M1509 45 cps NLO................ 489.00 


M1709 50 cps NLO 


a ee ry 


LX-800 New! (80 col. 


180 cps. 9 рп)... $198. 
УС, 80 c T 300 cps] 


КИ ИЖИ 


ЕХ- 100 (9% cal 300 Ен; 9 pin)... .535,00 
FX-286e (136 col, 200 cps, 9 p 475.00 
FX- 86e | col. 200 cps. 9 ріп) ....345.00 
LO-800 col 180 cps, 24 pin) . . .495.00 


10-1000 1136 col. 180 cps. 24 pin) 
G0-3500 Laser Printer .......... 1488. 
10-2500 (136 col. 400 cps, 24 pin) 988.00 


TOSHIBA 


P321SL 24 Pin LO Printer . $499.00 
P341SL 24 Pin/216 cps ‚659.00 
Ki C Color . 999.00 

ышан. мш М. CALL 
100 & T3100 САП 


L 


OUR POLICY 


“АСР Retail Store 


«No Surcharge for VISA or Mastercard. 

eVolume purchasing agreements available. 

«Orders subject to availablity. «Supply limited on certain items. 
ePricing subject to change without notice. 


MONOGRAM 
Dollars & Sense 
QUARTERDECK 
Desqview 2. 
SOFTWARE PUBLISHING 
Harvard Prof, Publisher . 
First Choice 1.0 
SYMANTEC 

0. 8А. 2.0. 
WORDPERFECT 


Wordperfect 42... nn 
Library 11. Fs 


., $310.00 


.... 
$8. БАМ 


Wigan ж: ж ee 
Жар» 


..... 
..,)).. 


EGA SPECIALS 
• EGA Monitor 
plus EGA Card ........ ies 
e NEC Multisync 
plus EGA Card 


$919. 


ATI EGA Wonder .... ........ $289.00 
GENOA Super EGA Card.... $319.00 
PARADISE Autoswitch EGA $345.00 
VIDEO 7 VEGA Deluxe EGA $366.00 


PGA SPECIALS 

IBM/PGA Card ............ SALE $995.00 
HARD DISKS 

Filecard 20 Western Digital ..... $399.00 
Filecard 30 Western Digital ....... 949.00 
10Mb Drive Only . nep 
21Mb XT Subsystem WD.......... 
21Mb XT Subsystem CMI/Tandon 380. 00 
21Mb ХТ Subsystem 

Seagat eto. teen ceric 388.00 
30Mb XT system 
МАК Drive 


ом. 574038 . E 00 
ps A ere 


wow o3 gs 9 aos à wo vo: d won ow 4 vom mom а 


NEC 5046 
CALL FOR HIGHER STORAGE DRIVES! 
3-1/2” DRIVES HARD DISKS 


20Mb 3-1/2" LaPine LT200 ...... $299.00 
30Mb 3-1/2" LaPine LT300 ...,.... 359.00 
ALPHAMICRO 
AlphaMicro VCR Backup Card .. $399.00 
FLOPPY DISK DRIVES 
АСР ІВМ Drives DS............. 69.00 
Toshiba FDD4403 3-1/2" w/Kit ....129.00 
Toshiba М0040 PC/XT 360K ....... 5.00 
Toshiba NDO4E-G АТ 360K , ...... 105.00 
Toshiba NDO8DE-G 1.2Mb.  ,.... 129.00 
TEAC ҒЕ2-58 ҙә... 99.00 
DISKETTES (BOX OF 10) 
DS/DD for PC/XT (40tpi) 
• АСР Generic. . | $ B.00 
• Verbatim Datalife . 14.95 
а ЕД МО А 14.95 
yl ҰМТ ыал лге .B5 
0Х/ i-Density for АТ сізді 
әуекбайт........................ 26,95 
. "oed Bom eoo reu CES PES orn 
55/07 for Appia | li/atc. " 
Macintosh/IBM Conv. 2072 
* Maxell Мї-200 ..,..,.. ......... 26.95 
e _,MF-20D (135 ТЕ 26.95 
MORE ACCESSQRI 
AUS -Soít (holds p to 75 disks) ...14.00 
P 5-1/4" Disk Holder . ~ 9.00 
ACP 3-1/2" Disk Halder . 4 12.00 
Head Cleaner 5-1/4" or 8 ....B.00 
PERFECT COMPUTERCARE Kit . ..19.95 


CLOSEOUTS! 
SUPPLY LIMITED! 


Inquiry 4 Mal 


vary. Not responsible for typos. 


5405.00 
109.00 


SHOWN WITH 
OPTIONAL 
MONITOR 
AND SECOND 
DISK DRIVE 


~ x $899, 


over $2995! GUARANTEED! 
SHARP “AT” Model 7501K... 


(Made b y the same Mfg. as Epson Equity III) 
e 80286 6/8 Mhz Switchable 

*512K RAM Expandable to 640K 

* Hard Disk Controller * 84 key AT Keyboard 
e 1.2Mb Floppy w/Controller 81/0 Slots 
e Serial and Parallel Ports 

e MS-DOS 3.1 & GW Basic included FREE 


1. 


PLUS SPECIAL OFFER... 

AST "ADVANTAGE AT9  ...List $1745.00 
%/ӘМП .........;.......... ONLY $469.00 
That's right... get a 3Mb factory populated 


AST Advantage card plus serial/parallei 

I/D. tested! — With purchase ONLY $469 
PLUS... 

FREE Software including SIDEKICK®. 
DESQVIEW* and SUPERPAK® 


FACTORY 


" SUPER 
VALUE! 5409 
E 


Advanced PC/XT 


. over 4000 Satisfied Customers! 


Manufactured by Toshiba. This is the finest ІВМ 
compatible manufactured today... ме сап prove it! 


• FCC/UP Approved • (1) 360K Floppy 
7. Serial/Parallel/L CO “ pomposa Video 

в Mouse & Keyboard RGB Color Graphics 

a 256K ү 7 хра манро o 640K 

• 10Mb Hard Disk /Add 5275 — «20Mb/Add S350. 


| Order: P.O. Box 17329 Irvine, CA 92713 


Retail: 1310 B E. Edinger, Santa Ana, CA 


CORPORATE BUYERS - CAL — — 
DON, GILLES, PHIL, MIKE or DAVE 


n 4 


Dynamic Where the 


Electronics | cUSTOMER 


CO. "m, x. 


Comes First! 


8087 40 MEG 
80287 - 5,5, 10 мес 


80387 - 1 20 мєс 
64K e 256K e 128K 
V20 e V30 


No refund, only exchange. 
Exchange good for 30 doys, unless 
manufacturer warranties merchandise longer. 


Phone: (714) 582-1224 
FAX: (714) 582-3780 


Inquiry 84 


THE MAX HD64180 
EVALUATION SYSTEM 


Thi. singke board computer contains 412K of RAM, 
MK оѓ EPROM, 2 85-212 ports, 1 clocked senal 
part, 2 DMA channels and an on board memory 
management unit all on one STD BUS card. Resident 
soitware is CP/M 2.2 plus DDT, the CP/M debugging 
toul. All Digital Research documentation and license 
аге included in this package at no additional cosl. 


АЁ this at $495.00 


Moya Corporation 

9001 Oso Avenue Unit B 
Chatsworth, CA 91311 
818-700-1200 


Inquiry 176 


ІС. PROMPT DELIVERY!!! 


SARE DAY e PIG | USUALLY! 
Ux an TIU ON POLES SAUNT for JUNE 28. 1987 


OUTSIDE OKLAHOMA NO SALES TAX 


DYNAMIC RAM 
1iMbit “1С511002Р-12 527.50 
51258 °256кхі 100 ns 6.95 
1Mbit 256Kx4 120ns 32.00 Ж 
Q1iMbit 1000Кхі 100 пѕ 27.50 
4464 64Kx4 150 ns 
41256 256Kx1 80ns 
41256 256Kx1 100 ns 
41256 256Kx1 120 ns 
4164 64Kx1 150 ns 

EPROM 


27512 64Kx8 200 ns 
27C256 з2кхв 250ns 
27256 32Kx8 250 п5 
27128 16Kx8 250 ns 

STATIC RAM 
43256L-12 32Kx8 120 ns 
5565PL-15 8Кх8в 150 ns 


640K MOTHERBD UPGRADE: Zenith 150. 
ІВМ РС-ХТ, Campan Portable & Plus; hp Veclra 


OPEN 67% DAYS, Tao Aw 10 Pria: SHIP VIA FEDEX ОМ SAT. 


Sal GETAT AT al ЛЕТ (Н LPS сач CON 
(тог олон Pion New, Prime Parts uPoo 
oo | MICROPROCESSORS UNLIMITED IKC 
«СІН "ea 
Be'55 Cle мал (918) 267- -4961 
Му minimum o Get гале ығы ok aa RI 
Som trig Rus $ te oy 27, таи ал Өтен cami] Up 


WP CBT van отой pte Ge төзе! (ha opal mo na ua Fogai — p arde | 
Аа = фй O gr gapin] ny dep Pert 


Inquiry 162 


TURHO 
ТӨМЕН: 


OPEN 7 DAYS 


A3 $5 194 55 АЮ ДАГ 11 25 абый 
ES ROSE АМАН ҰЛ Яәггі SORE AD bne ONSE INIMA UO, ра t n 
аА йа oi [S ЕМ ADR REPRE, ДЕГ к ТМТ РА Б" eH AJ INT 
FLARES Ш, uos EuT ote DA Bad. ALS e Ве СПА тера ЕЕ TETAN » 
юна ке э АРД ж, m XE МАО e POC ГВА v | hte 
т в + mra ey tte bM na^ з=н! iT НАРАН +" 
Abd TR AT наг УТЕ рио ла D MIT 4 


ЕТ] ікті ТУ на 
4 Rr^ Fe TD. AEA, Eee РІ аа 2а г EH CETORNA, "BC DG оз 
теа Чч PAT ізін GAEL бық LC BI o D X Peg Re fon IHE A HEPCU FT 
oie RAR CS TART A КӨЗДҮН КТ а Р RATES VISUS hv, JAE Ша" 
TAARE IR ліп АРТЕ. ЖЫ БЫ НТУ + 1 Y CALEB БЫ 
кета Еу LEE ГҮЛІ МЧА ҒЫЛЫ ҒА» BOR" ДД RS" GPE eco а E7477 s 
bb Et os) РАТУ е В Led ТЕР MAN ALS САР FLA PLOTS АА « 
SOO S.A мал аттты МАД CL 
Ға І Тай ETS ТУ) 
РЫ ЕТЕТІНІ КС. 
800-453-5278 


МБАЛИС/АЕ 


РАЯ 51 тум EE ST ЫЛ ST уалы "АГ SH 
НАДЫ MATHIE MEYERA SEW VC HER! NERO CA 32607 


(800) 451529 — (2126274485 (800) 451.5279 


Inquiry 196 


. UPS - DEPOT 


WE SPECIALIZE IN PRODUCTS THAT CORRECT AC POWER PRO- 
BLEMS SUCH AS HIGH VOLTAGE. LOW VOLTAGE, TOTAL POWER 
FAILURE, LINE NOISE, LINE TRANSIENTS OR ANY COMBINATION OF 
THE ABOVE. WE DISTRIBUTE UPS-TECH, MINUTEMAN 
EMERSON AND RTE DELTEC PRODUCTS. AMONG ТЕА 
STAND-BY POWER SYSTEMS 


FROM 200 VA TO 2 КУА 
UNINTERRUPTABLE 
POWER SYSTEMS 


FROM 1 KVA TO 45 KVA 


AC LINE CONDITIONERS 


FROM 500 VA TO 3 КУА 
SURGE PROTECTORS WITH 
EMI/RFI FILTER 


4 QUTLETS AND 6 OUTLETS 
"COMPARE THESE INTRODUCTORY PRICES” 
e UPS-TECH STAND-BY 500 VA $ 499.00 
e UPS-TECH CONTINUOUS TYPE UPS 1 KVA$1,499.00 
e UPS-TECH STAND-BY 300 VA $ 399.00 
e SURGE PROTECTOR WITH EMI/RFI 

FILTER 6 OUTLETS $ 35.00 
* DEALER INQUIRIES WELCOMED 
• EXPORT PRICES 


CASH PRICES INDICATED. ALL ITEMS CARRY MANUFACTURERS 
GUARANTEE. SHIPPING AND HANDLING CHARGES ARE SEPARATE, 
FLORIDA RESIDENTS ADO 5% SALES TAX. PRICES SUBJECT TO 
CHANGE W/O NOTICE. 


UPS-DEPOT 1-800-648-2334/(305)591-2640 
FAX (305) 477-7830 * TELEX 910 250 1011 UPS DEPOT 


8725 N.W, 18 TERR. SUITE 100.MIAMI FL 33172 
ә i МАВКА ARE REGISTERED WITH THEIR RESPECTIVE 


Don't bet your 
data on cheap 
diskettes 


Try Super Star 


HIGH CLIP (65% +) LIFETIME WARRANTY 
American made, not cheap imports 
5.25 DISKETTES: psop 39 
5500 39 0500 96TP! 56 
5500 96ТРІ 49 0500 н Оепѕ 107 
3.5 DISKETTES: 
SSDD 1.06 0500 1.26 
Orderin multipies of 50 


AND WELL SHIP YOUR 
DISKS WITHIN 3 DAYS OR 
YOUGET100FREE 


1-800-621-6827 
(In Illinois 312-492-5060) 
Visa/MasterCard $35 min. 
Dealer and Int'l. Inquires Welcome 
Dd 
DIBK WORLD INC. Super Quality 


2200 Greenieat Road Super Service 
Evanston, 11015 60201 p 


Inquiry 78 


DISKETTE. 
DUPLICATOR 


* Runs stand-alone or attached to PC 

* Copies 54-inch and 3%-inch formats 

* One-button unattended operation 

$5,995 VICTORY 
ENTERPRISES 


Call 1-800-421-0103 
(542-450-0801 | 


Inquiry 267 


Expand 
RAMpor pw C Retrofit 


Test 


Dual Port 
RAM 


28 pin 
Memory Socket 


ИСІ Modules 


aa 


"the last minute problem solvers” 
(619) 566-1892 


HiTech Equipment 
9560 Biack Mountain Rd., San Diego, CA 92126 


Inquiry 115 


2400 baud 


300 1200 2400 MODEM 1 60 


ХТ/АТ, Apple, Atarl, Commodore & 
*Fully Hayes compatible 
“Auto dial, auto answer, 

w 8 LED, speaker, 

Aluminum case 


(SAME AS ABOVE) 
300 1200 


300 1200 for XT AT IP PN 
INTERNAL MODEM $69 


*Add 796 shipping. 10 days money back 
guarantee (less $15 ea tor restocking & 
shipping charge) — 


FOSTER TECHNOLOGY: 

"#4, 222 Н St., Blaine, WA 98230 
Phone: (206) 332-5081 

*Phone: (604) 684-2368 CANADA 
(Add 16% ісе Canadian Orders} 


Inquiry 97 


An A-BUS system with two Motherboards 
A-BUS adapter (IBM) In foreground 


About the A-BUS: 


€ Ali the A-BUS cards are very easy to use with any language that can 
read or write to a Port or Memory. In BASIC, use INP and OUT (or PEEK and 
POKE with Apples and Tandy Color Computers) 

e Theyareall compatible with each other. You can mix and match up to 25 
cards to fit your application. Card addresses are easily set with jumpers. 
e A-BUS cards are shipped with power supplies (except PO-123) and 
detailed manuals (including schematics and programming examples). 


Relay Card RE-140: $129 
Includes eight industrial relays. (3 amp contacts. SPST) individually 
controlled and latched. 8 LED's show status. Easy to use (OUT or POKE in 
BASIC). Card address is jumper selectable. 


Reed Relay Card RE-156: $99 
Same features as above, but uses 8 Reed Relays toswitch low level signals 
(20mA max). Use as a channel selector, solid state relay driver, etc. 


Analog Input Card AD-142: $129 
Eight analog inputs.0 to +5V range can be expanded to 1 00V by adding a 
resistor. 8 bit resolution (20mV). Conversion time 120us. Perfect to 
measure voltage, temperature, light levels, pressure, etc. Very easy to use. 


12 Bit A/D Converter АМ-146:6139 
This analog to digital converter is accurate to.025%. Input rangeis —4Vto 
+4V. Resolution: 1 millivolt. Theon board amplifier boosts signals up to 50 
times to read microvolts. Conversion time is 130ms. Ideal for thermocoupte, 
Strain gauge, etc. 1 channel. (Expand to 8 channels using the RE- 156 card). 


Digital Input Card IN-141: $59 
The eight inputs are optically isolated, soit'ssafeandeasyto connect any 
"on/off" devices, such as switches, thermostats, alarm loops. etc. to your 
computer. To read the eight inputs, simply use BASIC INP (or PEEK). 


24 Line TTL I/O DG-148: $65 


Connect 24 input or output signals (switches or any TTL device) to your 
computer. The card can be set for: input, latched output, strobed output, 
strobed input, and/or bidirectional strobed 1/0, Uses the 82554 chip. 


Clock with Alarm CL-144: $89 
Powerful clock/calendar with: battery backup for Time, Date and Alarm 
setting (time and date); built in alarm relay, led and buzzer; timing to 1/100 
second. Easy to use decimal format. Lithium battery included. 


Touch Tone? Decoder PH-145: $79 
Each tone is converted into a number which is stored on the board. Simply 
read the number with INP or POKE. Use for remote control projects, etc. 


A-BUS Prototyping Card  Pn-152:5s15 
3%, by AV» in. with power and ground bus. Fits up to 10 1.С.5 


Add $3.00 рег order tor shipping. , 
Visa, MC, checks, М.О. welcome. 

СТА NY realdenis add sales tax. 

C.O.D. add $3.00 extra. 

Canada: shipping Із $5 


Oversess add 10% 


Нншігу 6 


The Amazing A-BUS 


Plug into the future 


With the A-BUS you can plug your PC (IBM, Apple, 
TRS-80) into a future of exciting new applications in the 
of control, monitoring, automation, sensing, robotics, etc. 

Alpha’s modular A-BUS offers a proven method to build your 


"custom" system today. Tomorrow, when you are ready to take 
another step, you will be able to add more functions. This is ideal for 
first time experimenting and teaching. 


A-BUS control can be entirely done in simple BASIC or Pascal, 


and no knowledge of electronics is required! 


An A-BUS system consists of the A-BUS adapter plugged into 


your computer and a cable to connect the Adapter to 1 or 2 A-BUS 
cards. The same cable will also fit ап A-BUS Motherboard for 
expansion up to 25 cards in any combination. 


The A-BUS is backed by Alpha's continuing support (our 11th 


year, 50000 customers in over 60 countries). 


ST-143 


A0-142 


ALPHA [Zouk mea” s00 a21 0916 


а5та reusea company 242° В West Avenue, Darien, CT 06820 


The complete set of A-BUS User's Manuals is available for $10. 


Smart Stepper Controller sc-149: $299 
World's finest stepper controller. Qn board microprocessor controls 4 
motors simultaneously. Incredibly, it accepts plain English commands like 
“Move arm 10.2 inches left”. Many complex sequences can be defined as 
“macros” and storedin the on board memory. For each axis. youcan control: 
coordinate (relative or absolute), ramping, speed. step type (half, full. wave). 
scale factor, units, holding power, etc. Many inputs: 8 limit & "wait until" 
switches, panic button. etc. On the fly reporting of position. speed. etc. On 
board drivers (350mA) for small steppers (MD-103). Send for SC-149 flyer. 
Remote Control Keypad Option RC-121: $49 
To control the 4 motors directly, and "teach" sequences of motions. 
Power Driver Board Option PD-123: $89 
Boost controller drive to 5 amps perphase. For two motors (eight drivers). 
Breakout Board Option BB-122: $19 
For easy connection of 2 motors. 3 ft. cable ends with screw terminal board. 


Stepper Motor Driver ST-143: $79 
Stepper motors are the ultimate in motion control. The special package 
(below) includes everything you need to get familiar with them. Each card 
drives two stepper motors (12V. bidirectional. 4 phase. З50тА per phase). 
Special Package: 2 motors (М0-103) + 57-143 РА-181: $99 


Stepper Motors мо-103: $15or4tor$39 
Pancake type, 2%” dia, М" shaft, 7.5°/step, 4 phase bidirectional, 300 
step/sec, 12V, 36 ohm, bipolar, 5 oz-intorque, sameas Airpax К82701-Р2. 


Current Developments 
Intelligent Voice Synthesizer, 14 Bit Analog to Digital converter, 4 Channel 
Digital to Analog converter, Counter Timer, Voice Recognition. 


A-BUS Adapters for: 
IBM PC, XT. AT and compatibles. Uses one short slot. AR-133...$69 
Tandy 1000, 1000 EX& SX, 1200, 3000. Usesoneshortslot АН-133. 569 
Apple ||, I+, lle. Uses any slot. AR-134...$49 


TRS-80 Mode! 102. 200 Plugs into 40 pin "system bus” AR-136..$69 
Model 1 00. Uses 40 pin socket. (Socket is duplicated on adapter). АЋ-135...969 
TRS-80 Mod 3,4,4 D. Fits 50 pin bus, (With hard disk, use Y-cable). АВ-132..949 
TRS-80 Mode! 4P. Includes extra cabe. (50 pin bus is recessed). AR-137..$62 
TRS-80 Model |. Plugs into 40 pin 1/0 bus on KB or ЕЛ. AR-131...$39 
Color Computers (Tandy).Fits ROM stot. Multipak. or Y-cable AR-138..$49 


A-BUS Cable (з ft, 50 сопа.) саА-163: $24 
Connects the A-BUS adapter to one A-BUS card or to first Motherboard. 
Special cable for two A-BUS cards: CA-162: $34 


A-BUS Motherboard MB-120: $99 
Each Motherboard holds five A-BUS cards. A sixth connector allows a 
second Motherboard to be added to the first (with connecting cable CA- 
161: $12). Up to five Motherboards can be joined this way to a single A- 
BUS adapter. Sturdy aluminum frame and card guides included. 


Connecticut orders: (203) 348-9436 
All lines open weekdays 9 to 5 Eastern time 


AUGUST 1987 BYTE 309 


PC»IEEE 


ONLY 599.95! 


Now you can use an IEEE printer or plotter with your 
PC compatible without having to buy an expensive 
IEEE card! The ІВМ to IEEE Printer Port Adaptor from 
Omnitronix, Inc. is a cable and disk which reconfigures 
your PC parallel port to operate as an IEEE compatible 
printer port. You don't need to buy a new card at all! 


Great compatibility with all software! There is no 
better deal anywhere for interfacing your IEEE printers 
and plotters! Calf us today at (206) 624-4985 to order 
or for moreinformation. 30 day money back guarantee. 
VISA, MC, COD. Dealers. distributors, and OEMs 
welcome. Omnitronix is an experienced custom 
developer and welcomes the opportunity to quote on 
any custom applications or projects. 


Omnitronix, Inc. 
760 Harrison St. 
Seattle, WA 98109 


Inquiry 184 


Seria! damni d Parallel 


Convert What You Have 
To What You Want! 


* В5232 Ha * Cantronics Parallel 
* B Baud * Handshake Signals 
* Latched pcm * Compact 34 x 4% x 14 


No longer will your peripheral choices be limited by the type 
of port yew have available! Our new High Performance 
Serles Corwerters provide the missing link. Based on the 
latest in CMOS technology, thase units feature full baud 
iate звівс Поп to 19.2K, wil handshake signals to maximize 
transfer efficlency. Detallad documentation allows 
simplified Installation. Order the Model 770 (Ser/Par) or 
Model 775 (Par/Sar} Togay? 


only 589,95 
Butter Producta 
Coming Soon! iger! Lf Tronic а; сотан ъа 
СА Residonts 6% Lax 
2734.C Johnson Ur. UPS Shipping $3.00 
(a) 3717 


йы. Calítornla 83006 
_ CALL (805) 658-7466 or 658-7467 
For FAST Delivery E 3 


Inquiry 259 


HARD DISK CONTROLLERS 


PC-XT Controller ST506/412 ,... 

2070 PC/XT RLL 

3530 SCSI to Tape QIC 36 

4000 SCSI to 5Т506/412 

4000A SCSI to ST506/412 

4070 SCSI to ST506/412 RLL ...... SETT 
4520 SCSI to ESDI 

5500 SCSI to 5Т506/412,............... 
5580 SCSI to SMD 


OTHERS 
Xebec 51410 
OMTI 20C, L 
ОТС 510A ..... Esa Vd waa аена Е 
| Shugart 1610-1,3ог4............... EON T) 
W/D 1002-SHD Xebec Compatible 


ры e 
кермет”) е Call for cable prices. 
Bat cvervoat' / e Controller manuals $8 each. 


*, Computer Surpius Store ‘WE 
Phone 408-434-1060 BUY 

FAX 408-434-0931 AND 

Telex 1561447 SELL” 


MC/VISA/Discover/COD's (cash or certified check) 


Inquiry 63 


PC-WRITER '" 


ІВМ PC GRAPHICS 


LETTER QUALITY 


Enhancement for 
Okidata ML82A/83A 
Dot Matrix Printers 


€ Plug-in module easily installs in dr 


е Draft(120cps) & Letter Quality (8 ps) 


e Elite character pitch 
Ф Front panel access to all fe 
€ Emulation of IBM PC printer 


e Superscripts / subscriptse 
е Foreign / scientie characters 


€ Works with p гевп key in 
graphics ап ыв 

@ Prints al 328) play screen characters 
and bQgX d Symbols exactly as 


display (double line 
ме бй n display (double е 
Ask About OK-WRITER"Okidata 


ráphics for $99 with many of above 
eatures 


(Э RAINBOW тєснноосиѕ нс 


18011-A Mitchell So., Irvine, СА 92714 
(714) 261-0228 Telex 386078 
UK Distributer: X-DATA [0753) 72331 


Inquiry 219 


SAFEWARE® Insurance provides full 
replacement of hardware, media and 
purchased software. As little as $39/yr. covers: 
Fire * Theft * Power Surges 
• Earthquake * Water Damage * Auto Accident 


For information or immediate coverage call: 


1-800-848-3469 


In Ohio call 1-614-262-0559 


SAFEWARE, The Insurance Agency Inc. 


Inquiry 225 


ENHANCED - 
VT220 $150 


The most complete VT220 emulation available 
for your PC/XT/AT or compatible. 
е HIGH PERFORMANCE 10 38.4K BAUD 
e TRUE DOUBLE HIGH/DOUBLE WIDE 
е TRUE 132 COLUMN MODE DN MOST EGA'S 
e COLOR EXTENSIONS/DOWNLOADABLE FONTS 
ғ SOFTKEY/MACROS, DOS ACCESS 
е XMODEM/KERMIT FILE TRANSFERS 
plus many more extensions! 
ZSTEMpc™-VT220 Emulator $150. 
with PowerStation™220 layout keyboard $289 
EGAmate™ option for true EGA 132 column §39 
ZSTEMpc™ - 4014 option S99 


KEA Systems Ltd. 
#412 - 2150 West Broadway 
Vancouver, B.C. Canada НЫ 419 

Support (604) 732-741 
TELEX 04- 352848 VCR FAX 04) 732-0715 
Order Toi! Free (800) 663-8702 
30 day money back guarantee, MC/VISA 


Inquiry 136 


DATA 
ACQUISITION 
LABORATORIES PROCESSORS | 


Microstar 


New DAP 1200 Series 
FAST INTELLIGENT BOARDS 
for the IBM PC/XT/AT 


Up to 150,000 sample/second 
80186 Coprocessor-realtime processing 
On board computations—incl. FFT 
Direct access to Lotus 1-2-3 
Analog & Digital I/O Processors 
from $1595 


Digital I/O Processors 
from $995 


Prices include hardware & software 


Call or write for details: 
2863 152nd Avenue N.E. 


туг Redmond, Washington 98052 
E (206) 881-4286 TLX 51060133473 


Inquiry 168 


Prospero Software 


— Languages for microcomputer professionals 
At Prospero we produce PASCAL and FORTRAN- 
77 COMPILERS for PC compatibles, AtariSTs and 
other micros. They work, they're fast, they produce 
ultra-compact code, they're all full ANSI standard 
with no omissions, and many useful extensions. 
They're federally validated’, object code is inter- 
linkable, co-processor support is optional’. Linker, | 
librarian and symbolic debugger are included. 
Default integers are 32 bit. We support GEM, net- 
working” & 640K Jumbo model’. Prices: MS-DOS 
products? $390. Atari products $149. Prospero 
has been serving microcomputer programmers 
since 1981. Products are regularly upgraded: our 
new Release 1.2 of Pro Fortran-77 for PCs is 
| compatible with Fortran-66 & minis. For free info 
& newsletter use the inquiry number. To talk or buy 
(Amex/Visa/MC) call London 01-741 8531. In the 
USA call 011-441-741-8531 early in the day. Want 
to buy in USA? For Atari call Apex (800) 343 7535. 
For PC call SCS (215) 837 8484. (8/87) 
Prospero Software Ltd, 190 Castelnau, London 
SW13 9DH, England. Telex: 8814396. 


Inquiry 209 


TM 


PowerStation 


VT220 Emulation Software 
and Keyboard 


A Complete VT220 Work Station 
Upgrade for the IBM PC/XT/AT 


PowerStation”™-220 $289 
KEA Systems Ltd. 

#412 - 2150 West Broadway 
Vancouver, B.C. Canada V6K 419 
Support (604) 732-7411 
TELEX 04-352848 VCR FAX (604) 732-0715 
Order Desk (800) 663-8702 Toll Free 


30 day money back guarantee. MC/VISA 


Inquiry 137 


Catifornia 


E 7700 Fig уиегоа Street e Carson, 


== % 
4 
pd 


FOURPEN 4 


COLOR PLOTTER 45 14: 


The manufacturer has asked us not to publish their name. Butthis four color 
plotter was produced by one of the Worlds largest makers ot computers. 
The 410 color plotter will connect to the serial port of virtually any micro- 
computer. Simple ASCH commands direct one of the four color pens to draw 
сҥс!ез, arcs or ellipses on paper or transparency material up to 1 1 by 17 inches. 
Enlargements or reductions are achieved through elaborate firmware. Pen 
travel is four inches per second with .004" pen resolution. Standard pens are 
available in an assortment of 32 different colors and widths. 
The ideal plotter for architecture, CAD engineering or graphic design. At$595 It 
was a great buy, at $159 its a steal. Supportkits for specific computers. 
OTHER PLOTTERS AV AILABLE: 
Hewlett Packard 6 Houston Instr. @ Roland @ Sweet P 6 CalComp 


mt Bernoulli өң 


1595 8а. 


California Digital has purchased these 20/20 Bernoulli systems trom lomega. 
The units needed some minor alignment and had to be sent back to lomega. 
These have to sold as as reconditioned... but for all practical purpose they are 
new and come with a one yearlomegafactory warranty. 

The 20/20 Bemoulli Box features removable cartridges, and delivers reliability, 
expandability, transportability, security and speed in one versatile subsystem. It 
lets you transfer megabytes of information safely and swiftly for primary or 
backup storage. Or combine several software programs onto a single cartridge 
for easy switching from one to another. 

Reliable... the Box has incredible resistance to shock and vibration comptetely 
eliminating the possility of head crash. 

security essential? Don't lock up your system... just lock up the cartridges, 


20+20 Subsystem... $1595; Non bootable controller... $159; 
Bootable controller... $189; 20 Megabyte Cartridges... $69. 


ж 


We have them again... The Remex 480 was a 
sell out two years ago but we located an addi- 
tional 10,000 units and are offering these 2/3 
height IBM/PC compatible 360K/Byte drives at 
only $35 each at quantity two. 


The Panasonic 475 is jumper selectable be- 
tween 96 TP! format and 1.2 Megabyte as used 
tn the IBM/AT computer. 

Suggested price of the 475 is $199 but California 
Digital located a computer manufacturer that had 
to liquidate stock making available 1000 of these 
choice drives. Quantity two $115 each. 


115 One Two Ten 


REMEX 480 % height for PC 39 35 call 
MITSUBISHI 4851 360K/Byte 89 85 82 
MITSUBISHI 4853 96 TPI. 99 95 92 


MITSUBISHI new 501 half ht. 129 119 109 
MITSUBISHI 504A AT comp. 169 159 155 
TEAC FD55BV half height 109 99 89 
TEAC FD55FV 96 TPI, half ht. 119 109 105 
TEACFDSSGF foriBM АТ 169 159 155 
PANASONIC 455 Half Height 109 99 89 
PANASONIC 475 1.2 - AB 119 115 109 


Switching power su 49 
Dual enclosure for 5% 59 


р) — 


The Sony 53W is a3V inch double sided double density disk drive. 
The drive can be connected to your existing floppy controller but 
willrequire MS/DOS 3.2 to properly operate in the PC and compat- 
ibles. The 53W is similar to the drive being used in the PC portablo. 


80 Character 


Daisy Wheel Printer 


These F 
Division 


Ty 


PRINTERS 


IBM Merma prior ӘСссі ылы 


Panasonic P1592 15" 180 cps. 
Fu tra D632 & eps cany anheg vong 


Star Gemini МХ10, 120 cps 10" М а. 


LASER PRINTERS 
Apple Laser Writer Plus; Postscript 


Eason FREE MLO 15 249 char toc 


APPLICATIONS: 
Есзсл EX1000 300 ez. М. Or 54 сра 599 


4295 


Panasonic P109* 10 1060 ccs 


HEWLETT 


(2 PACKARD 
WR LASER JETII 


<<. "1795 


Standard features of the new Hewlett Packard Series Il Laser printer: 512 К 
byte memory e ирараавию to 4 Megabyles, both serial and parallel ports. List 

$2495 California Digital price $1795. Memory upgrade, type fonts and 
Ecuador avallable. 

Other Laser Printers avaitable: 
Texas Instruments @ Okidata @ Apple @ Ricoh 
Qume @ AST Research @ QMS Ө Xerox @ Canon 
Quadram @ Centronics 6 CIE C.itoh @ DataProducts 


5тапеат 2400 Baud 
i259 2044200 


The Smarteam 2400 offers ай the features of the WINCHESTER 


Hayes Smart Modem 2400 for а fraction of the price. 


Now is to purchase a 2400 baud 
modem 


only 
Also available: The Smartegm 1200 at on'y $139 


U.S. Robotics ё d / 89 


2400 Internal 
9 ДЫ E r 5 * 


A 
“41” 
і 
- Фан 


-— 


Lonpest Av. 


ч = = om 


Га 


| | Five inch Winchester Disk Drives 
The US Robotics ree 2400 modem is one hundred Ё 
percent Hayes compatible, auto dial, auto answer, { 
auto everthing. A super value at only $189. са (wor 


FUJITSU 2242 55 M.3SmS. 1399 1329 
FUJITSU 2243 86 М. 3515. 1895 1819 
ROOIME RO-202E 27 Meg. 


$9 629 
This 300/1200 baud modem matches design specs ot 6 

Bel! 212A and for all practical purpose those ol the —— — - " 695 2 
Hayes Smart Modem. The Avatex brings you reliable 0 - eg. 995 


CONTROL DATA 94155-86 М 1829 1779 
MAXTOR XT1140 140 Meg. 2595 2329 
TOSHIBA MK56 70 M. 30mS. 1769 1729 
TANDON 502 10 Mag. 419 379 


data transmission for only $99 
OTHER MOOEMS AVAILABLE: 
Hayes e Universal Data e Fujtsu 
Prometheus ғ Anchor e US Robotics 


COLOR GRAPHICS 
TERMINAL 


Sayar Food EXP-&00 136 с», 40 соз n Star Gemini NX15, 1200р 15" NLQ. 359 

Jut 63:20 Carry өзегі 40 cp 819  Toshiba321,24wirshead216cps:NLO. 519 

NEC BAS) Братан dary чето сре 1149 Товһіра 341,24 ll 216cps.15" 629 COPY: 

NEC РАББО" 10 276cps MLO 45$?  Pmitronics P300dot matrix, 3001 PM 3995 К И „Ан 
MEC PT/TGOP 15- 216 аъ NLO a  Printronics Р600 dot таһіх, S00 LPM 5795 — Contracts -Articles 
Epson ГОНЕ NLO IO 240chae/wec 59% — Dataproducts B800/3band pu, 600 LPM 6985 ‘Forms «Involces 


«Malling Lists -Editing -Data Base 


Сига MSP-10 160ср 10° T QMSPS/800 2 meg. Postscript, 8pgs. 4295 x a 
Citren MSP-15. Oca 15 449 Немлей Packard Seros Kiaserprinter 1795 ннен атылды МШ. ке А ce 
s 182 — part E Тез О арнаса ШШЩ 4295 P y 

xata 1924 126 соаута pari Texas Inst.OmniLasar211 .15р05 5595 us tandard RS-232 serial port hook 
С%-йа1А292 936 coumn, рее 4) Quadam Ouad/l.aser,5 Megabytes 2995 paret ag ttim sb io 
f'arasonwe Prt 10 120 сра 22%  ASTTurbolaser, 8 pages/minute. 3195 to Interface eoisilywith your computer. 


ТТ Gold Card 


HARD DISK KIT 


The Lear Siegler 7107 color graphics tenninal is both DEC (VT- 
100 / МТ-51) andTektronix (4010/4014) compatible. 

The terminal offers a palette of 4,096 colors with a resolution of 640 
by 480 pixels оп a 13 inch non-glare black screen. 

Horizontal pan and image zoom, to 16 times original size, are 
standard features of this color graphics terminal. 

The 7107 isthe ideal terminal for CAD/CAM applications. 


NOW YOUR COMPUTER 
САМ READ! 


Omni-Reader... the first optical 
character reader designed and 
priced for the small computer 


.*—-—— 


Also available 31 Mega- 
bytes at oniy $559. 


The fastest, lowest powered, longest warrantled, most durable, қым 
capacity, most reliable, lowest priced HARD-DISK-ON-A С 
avallable in the world today. 
. ғанмен Дент >. Automatic 
nere kseg узы Throughput · 
No ons візе even close « “Ws Wen POEM іы лей Lowest Avmilatis , 


Hesd Unioading - Protects 
нл 


@ Winchester Controllers for IBM/PC @ 


XEBEC 1220 with floppy controller 229 
DTC 5150CX 139 


OMT! 5520 half card 129 
DMTI 5527 RLL controller 159 
ADAPTEC 2070 RLL controller 179 
ADAPTEC 2010А 159 
WESTERN DIGITAL WD/1002WX2 119 


e SCSI/SASI Winchester Controllers e 


XEBEC 1410A 54" font print 219 
WESTERN DIGITAL 1002-05E 5'4" 289 
OMT! 201 119 
@ Winchester Accessories @ 
Installation Kil with manual 10 
Winchester enclosure and supply 139 
Dual 20/34 cable set 25 
Switching power supply 49 


Shipping: First five pounds $3.00, each additional pound 5.50. 
Foreign orders: 10% shipping, excess will be refunded. 
California residents add 612% sales tax. 8 COD's discouraged. 
Open accounts extended to state supported educational institu- 
tions and companies with a strong "Dun & Bradstreet" rating. 


- TOLL FREE ORDER LINE 
(800) 421-5041 

TECHNICAL & CALIFORNIA 

(213) 217-0500 


TeleFax 
(213) 217-1951 


HIGH QUALITY 
LOW PRICE 


5'4" DISKETTES | 


* Sturdy Blank s With Write Protect 
PVC Jacket Tabs 

a Made In U.S.A. е With Envelopes 

* Lifetima Warranty * |n Factory Sealed 

“ Error Free Poly Packa 


Doubie Side ў 
Double Density High Density 
‚ HUB RINGS 


SONY POLY PACK 


DS 135ТР! 

| Sold In lots of 50 only. 

| MIN. ORDER: $25.00. Shipping and Handling: 
| $4.00 per 100 diskettes. C.O.D. add $4.00. Gash or 
certified check. MI residents add 4% sales tax. 
Prices subject to change without notice. Hours: 
8:30 a.m. — 7:00 p.m. ET. 


Precision Data Products 
d P.O. Box 8387, Grand Rapids, MI 49518 
(816) 452-3457 • FAX: 618-452-4914 
P MI 1-800 632-2468 = SN 
Outside Mi 1-600-258-0028 coo 


PC-AT TLIRBO COMPLETE SYSTEM $1139.00 
640K RAM/1.2M floppy drive/HDO-FOO 
contraller/Manochrome card/Monochrame 
monitor/2DOVW powersupplyAT style keyboard. 


PC-XT TURBO COMPLETE SYSTEM $653.00 
640K RAM/2 floppy drives/Monochrome 
monitor/Monochrome сәгі/1ӘОУУ powersupply/AT style 
keyboard/Phoenix Bios. 


PC-XT TURBO W/20MB НАНО ORIVE $927.00 
B4DK RAM/ floppy drive/Monochrame 
montor/Monochrame card/ 150W power supply/AT 
style keyboard/Pheonix Bios. 


FREE SOFTWARE WITH PURCHASE OF 
HAROORIVE SYSTEM 
ORDERS 


Nationwide Toll Free 
Inquiries/Support 1-305-296-6083 


Sai Systems Laboratories, Inc. 
103 Fitzpatrick Street 
Key West, Fla. 33040 


RS-232C/422A USERS: 
Bi-DIRECTIONAL CONVERTER 
for EXTENDED USE 


Convert RS-232C to 
Ве 422A а 


ony $49.95. 


Guaranteed satisfaction. Bi-directional, tirst-quality. versatile 

converter. Extends cable lengths up to 4,000 feet! Bit rates up to 

90K Baud. (Two B & B RS-422CON Converters can extend your 

RS-232C capability up to 4.000 fi.) 

Inthades mate OB25P connector Tor RS: 232€ andmciudes етае 08255 

coaneciostorc RS 4 22A; nahiands fake lines comected 

Requires 12V DC at 100 ma. Optional power supply available for 

only 

Order Direct from Manufacturer TODAY and SAVE! 

SAME-DAY SHIPMENT! MONE Y-BACK GUARANTEE! 
Request ош FREE catajogiisting B & B ELECTRUNICS' 


we comprehensive line of RS-232C Interlaceand 
=== MaOnitoring equipment. 


"Terms: visa. MC. cash orders postpand, PO's from quakhed rated 
firms accepted 1L retdentsaddé av salestar 


B: B electronics 
BOH Boyce Memorial Oe + PO Box 1008 © Омина, 01350 
Phone: 815-434-0846 


Inquiry 33 


1-800-331-0488. 


REQUIRED! 


We are looking for 
suppliers of: 


- Printers 

- Computers 

- Monitors 

- Special Borads 

- Normal Boards 

- Software 

- And other assorted 
Hardware 


MaWi Hard GmbH 


Tel. 49-4532-5934, Tx:213575nzd 


Ат Wischhot 31a, 2072 Hamburg-Jersbek 


West-Germany 


Inquiry 294 


ГЕЕБ 4099 


Technology that hits the mark 


For IBM-PC/XT/AT/IC/RT6150 and a!l 
other compatible computers 

For PHILIPS PC : YES 

HP commands (enter, clear etc.] 
impimmenter 

SRO/ASYST compatible 

ба kByte memory capacity 

DMA and INTERRUPT сап be activated 
by simple commands 

HELP functions, SYNTAX monitorrmg in 
clegr text 

BASIC, BASIC[compiledi), TURBO-BASIC, 
[ TURBO | PASCAL MODULA- 7 
FORTRAN, C, ASSEMBLER 


DEALER + OEM WELCOME 


ЕЕ ЕЛ. 
27 226242177 pirin 
321-49 пй 11 


KEYBOARD PROTECTOR 
Remains in place during keyboard use. Prevents 
damage from liquid spills, dust, ashes, etc. Fits 
like a second skin, excellent feel. Available for: 
ІВМ-РС, AT, Арріе (ail), Compaq, Model 100, 
NEC 8201, C64, Zenith 150, DEC, Kaypro, 
KB5151, AT&T 6300, WYSE 50 and many 
others, Send $29.95, check, M.O., Visa & MC 
Include exp. date. Specify computer type. Dealer 
inquiries invited. Free brochure avail. 

Merritt Computer Products, Inc. 
4561 S. Westmoreland, Dallas, Texas 75237 
(214) 339.0753 


Inquiry 157 


LOWEST PRICES !!!!! 


Parallel Printer Buffers 
from $59.00 
Copy, Pause, Clear, Data Compaction, 
Selftest. Connection cable 
and adapter included. 
32K version — $59.00 
БАҚ version — $79.00 


Add 95 handing COD sccaptsd Checks сівее 2 weeks. 
Frapad to Sauk indumnas Lid, Sute КЕ, ТЕЛ Viesi 205 Smet, 
Torrance, СА S0801 


Te 1211 72440 Telex. ЖОСА SCR UA Far C212 270-080 


Inquiry 228 


WHY WAIT? 
Run QNX now and do it ali... 
true networking, multi-tasking, 
and multi-user systems. 
“бы 


QNX users and 
sell only QNX and QNX 
compatible products including wide 
area networking, nodes and bridges. 
Call about our complete line 
of possive and active hubs. 
Call or write for our catalogue. 


T&T COMPUTER PRODUCTS 
P.O. Box 33213 Tulsa, Oklahoma 74153 
(918) 663-1879 MC/VISA Accepted 


QNX is a registered trademark of Quantum 


8087-2 аты: 
ым? Srrviz 
0016765 бтн: 
0020-4 Aree 
v-26 arte 
v.30 ӛту 
0 ЯАПС RAMS 
62041 45 150% 


15358 Уобеу Bid. City of industry. СА 91745 
Phone 818-389-2688 (мосу ба • 8-5) 


ORDER YOU. FREE 
| (800) 8 892-8889 • (800) € 882-8181 


| cau юа CURRENT мәсе & VOLUME DISCOUNTS 
* More Cord/ WA ada 


шк иу и к. Кк ee 


Those fantastic Byte covers—and boy, 
do they look great on this stylish, 34 sleeve 
T-shirt from Robert Tinney Graphics! 
The colored sleeves and neckline vividly 
& | complementthe full-color design. 
Anddon'tmistakethis for a rubbery 
patch that cracks and peels off after 
a few washings. This is true four- 
color process: the permanent inks 
are silk-screened into the fabric, 
resulting in a beautiful, full-color 
image that lasts! 


You'll also appreciate the shirt itself: 

a heavyweight cotton/polyester blend 
which combines tough washability with 
the cool, softcomfort of cotton. Each 
Byte T-shirt is priced at only $12.50 

($11.50eachfor 3or more). Be sure to 

include shirt size: C—(child 10-12), S— 
(34-36), M—(38-40), L—(42-44), and 
XL— (46-48). Most orders shipped 
1 within a week. 


TWO NEW 
DESIGNS! - 


------------------------------------------------------- 


Send the following T-shirts(s) at $12.50 each, or $11.50 each for 3 or 


"ER А юре ji | [] I have enclosed U.S. check or money order. mail this coupon to: | 
more. | һауе included $2 for shipping & handling ($5 overseas) Г] C.O.D. (via UPS—stateside orders only) Robert Tinney | 
O VISA (О MasterCard [] American Express Graphics i 

Card #: 1864 North Pamela Dr. 
Baton Rouge, Louisiana | 
Expires: Signature. . 70815 | 

Ship mv shirt(s) to: For VISA, MasterCard or 
RR (s) American Express orders, | 
Мате: or for more information | 
(Business; 22... Са!1-504-272-7266 
Address: — | 
внряно а һәлтоіме аман) (8 | СУ | 

С) Please send yout COLOR brochure TOTAL s | State: 


= “^н ec eec. S NNNM CO EUN. UN = 
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Addmaster Specialty Printer 
Forty-Column Alphanumeric Printer 
ideal for applications such as security 
systems, fire alarm systems, point-of- 
sale, data logging and others. 


е RS232 interface. 

e Prints 40 characters alphanumeric. 

• 5 x 7 Dot-Matrix. 

a Compact 10-1/2" x 10° footprint. 

e 120 VAC 60 Hz. 

• Single or Two-ply 3.875 in paper. 

» Validation slot for multi-part forms. 

• 80 cps speed (2 Ips}. 

• 8K buffer (additional HAM optional]. 
ADDMASTER CORPORATION 
2000 5. MYRTLE, MONROVIA, CA 91016-7116 
[A181 358-2395 TFI FX 674770 


ЯҒ 9 TRACK 
TAPE SYSTEM 


FOR ІВМ PC/XT/AT 


* Mainframe to PC Data Transfer 

« High Speed Backup 

* All Software, Complete System 

“ Service and Support, easy 
installation 


call (818) 343-6505 or write to: 


Contech Computer Corp. 
Р.0. Box 153  Tarzana, Calif. 91356 


ChinaStar9 II 


MULTILINGUAL 
WORD PROCESSOR 


2 Maa NS RIF 


ө For IBM PC, XT, AT or 
compatible with 256KB RAM 


® Multilingual — Chinese, 
Japanese, Russian and Greek 


ө Lotus 1-2-3, dBASE III, 
compatible 


® Demo and Chinese word 
puzzle disks available 


ишш]. RESEARCH, INC. 


ШЕШ (714) 827-7420 
2552 W. Woodland Dr., Anaheim, СА 92801 
Fax: (714) 952-4716 @ Telex: 350481 IBC 


Inquiry 132 


UNIVERSAL EPROM 
PROGRAMMER S495!! 


* Built in timer eraser optn; foam pad area 
* Menu selection; No personality modules 
* User friendly softw; Complete help menu 
* Direct tech. support; Full 1 yr. warranty 
* Stand alone duplication & verify; 
* Quick pulse algorithm: 27256 under 60 sec 
* All 24/28 pins to 2701 & CMOS E(E}PROMS 
* Micros: 8741, 2, 4, 8, 9, 51, 52, 55, 9761 & CMOS 
* Auto baud RS232 to 19.2k; Free PC drivers 
* Ofset/split Hex, Binary, Intel & Motorola 
8, 18 & 32 bit files: Kits from $95! 
| B&C Microsystems 
| 355 W. Olive Ave, Ste. 103, Sunnyvale, CA 94086 
* Ph 208-720-551; 800-642-7617 Visa & МС 


Inquiry 35 


DATA ACQUISITION TO 
INTERFACE FOR ANY COMPUTER 


FREE IBM SOFTWARE 


Connects via RS-232. Fully IBM com- 
patible. Built-in BASIC. Stand alone 
capability. Expandable. Battery 
Option. Basic system: 16 ch. 12 bit 
A/D, 2 ch. D/A, 32 bit Digital 1/0. 
Expansion boards available. Direct 
Bus units for many computers. 
(201) 299-1615 


PO. Box 246, Morris Plains, NJ 07950 


ELEXOR 


Inquiry 87 


VIAXELL 


100% CERTIFIED 
BULK DISKS 


5v," DS/DD 64© 
5:4" DS/HD 1,64 


Price based on quantity of 300 
includes sleeves, labels and tabs. 


SATISFACTION GUARANTEED 


800-222-0490 


In NJ 201-462-7628 


@ 24 Hour Shipment @ 


MEGASoft 


P.O. Box 710, Freehold, NJ 07728 
Full service duplication facility 


Inquiry 156 


Я PCIXT USERS! 


Ж COGTREE Utilities by 
Cogitate 

Ж LYNC by Norton-Lamber.... 

# DATAFLEX by Data Access... Varies 

Ж RMICOBOL by Ryan! 
McFarland 

Ж Universe by Omnitrend.... 

# Blue Mac! by Cogitate 

# CadPower+ by Trilex 

# Softext Teaching Aids 

# PrintSet by Cogitate 

Ж CogiTAPE by Cogitate 

AM Anti-Static Products 

Æ Uninterruptible Power 
Backups 

Æ TeleVideo Software 


"А Higher Form of Software" 
24000 Telegraph Кола 
Southfield, MI 48034 

(313) 352-2345/Telex 386581 


VISAIMASTERCARD ACCEPTED 
Dealer Inquiries Welcomed 


Inquiry 49 


IEEE 488 
(GPIB/HPIB) 


[] Controllers 
[] Buffers | 
[] Converters 
[] Extenders 


| for PCs, Macintosh, HP A 
instruments, printers, etc. 


Call or send for your 
FREE Technical Guide 


( tech (216) 439-4091 


23400 Aurora Road 
Cleveland, Ohio 44146 


Inquiry 125 


| 
| 
| 


att 
ШІ 
ШП 


The Smart 
ash Register 


C 
n, 
|, 4 
|ші 
шей 


е Cash Register/Point of 
Sale/Inventory 

e 100% dBASE III data files 

e Import into 1-2-3, Accounting, and 
most other programs 

e Interface to Bar Code, Receipt 
Printer, Cash Drawer, Register 


WE CARRY ALL 
HARDWARE, TOO!!! 


ORDER NOW 
(915) 837-7180 


SCR — Box 714 
Alpine, TX 79831 


Inquiry 229 


| 


SUMMER CLEARANCE SALE "= 
PT E EE SUMMER CLEARANCE SPECIALS 


M м, ВАЅЕ ЅҮЅТЕМ 
| 
| 
| 


3%720К Drive 
a TOSHIBA 

е wimounting Hardware 
* Requires Dos 3.2 


CITIZEN Tribots 224 
в 24 Pin Head 

e Serials-Parallel-Interface 

= 1 Yr Warranty/Free Tractor 


150 Watt Pwr Supply 
UL Approved 
Direct PC Replacement 


* 150 watt Power Supply 
е AT Style Keyboard 


29 A 2. • 256K (Optional 840К) 
е: 
7 m • FDC w/360K Floppy 


512900 200cps/680cps True Ltr. Qual $5000 
* 8087 Socket $66 dn 
‘rn ине іші кін 2 "— 


Microsoft DOS 3.2 * Autoswitch 
• Short Card 


e EGA or Mono 


. | 51590 | 
GEE ваз SYSTEM Hard Drives Floppy Drives 


„Хун, * 256К (Optional 640K) Tender 
SN j (9 Sea ate ancdascr 
Sn i ar s 150 Watt Power Supply 20Meg авиа ~~ 999700 10Meg TM252... #12900 


= a 2 

е В. А эше ioc 30Meg 57238... $3770] ^ MINISCRIBE 

2. еа ОГ Above Drives соте with WD Цеа 40Me #59500 
TNT Keyboard Selectable Controllers & Cables 6085 85Meg dud ilo 


* FDC w/360K Floppy 40Meg ST251 40 Mil, ВМ 
“ 8087 Socket wipartioning software 749900 w/panioning Software 
FUJI Hardcard 


WESTERN DIGITAL 
$ 399 00 20 Meg Hard Card 837900 


| | WA2 FDC/HDC for AT 816990 
WX2 нос for хт ... $8900 130 Meg Hard Card 42999 
| Meg 3046... #43900 
4.77 or 8 Mhz 40 Meg 3046 ... 


WA2 HDC (RLL) for XT #108 
ДАТ Mounting Rails & Screws $500 130 Meg 3036 ,., £39999 


Hard Disk Controller Cables $500 


* 6 Month Warranty 
* Speedstor Partioning Software 


$43900 


Add S10 tor Cables. Най A Marus) 


534900 


Works w/3¥2 Drives 


$7900 


s4go | 


| 


TOSHIBA 
720K 372 w/mounting 812990 


Teancdaor: 
TM100-2 360K full HT... $8900 
т mae 


OPTION A | OPTION B ІВМ Logo asok vr $8990 


Graphics Compatibie | Graphics Comp etibie 
Мо Card Duw Card 
Paratel Printer Port Parallel Printer Port 


$53700 | 572890 


Fujitsu 

1.2 Meg...... 
TEAC 

55 BV 360K ,,.., $9408 


.. +10900 


cm Memory Tape Backups Modems 
хуту, BASE SYSTEM — ee T 
NN a ZZ * 256K (Optional 640K) 


С 


^ 42 „2 * 150 Watt Power Supply 
Set SS е AT Style Keyboard 
v • 360K Floppy w/Controller 
е AT Style Case w/Reset 4 
Turbo Switch 


544009 


4.77 of 10 Mhz 


CAT " 286-10 


BASE SYSTEM 
e 512K (120 NS) 
• 200 Watt Power Supply 
e AT Style Keyboard 


intel 
8087-3 5Mhz..... $9900 
8087-2 8Mhz.... *14400 
80287-6 6Mhz ... 8417900 
80287-8 8МҺ2... $23900 
80287-10 10Mhz . %28800 
80387 ,.16Mhz . $47400 | 

tan SAMSUNG 
41256 120ns Setot9 $3600 | 
41256 150ns Set ot 9 . $2600 
4164 150ns Setot 9. . $1300 


1200Baud internal... 97008 
2400Baud Ihternal #19790 
XT & AT Hayes Compatible ff 
Software & Cabies Incl, 


Excel-Stteam 60 Meg. . 8893099 
120 Meg. 8114590 
Add 150% {ог External 
Versions—Sottware Incl. 


IRWIN Expansion Memory 

10 Meg 110D ... #278908 

20 Meg 120D ... 838800 

40 Meg 145D ... $4980] Above 286 wisi2k-2mB . *359% 

Extra Cartridge ... $2900} Above Par/Ser 286 512к.2мв 389» 
Sottware Included | Above Piggy Back 512К-2М8 325994 


20Meg Hard Drive 


ч 


Мопіїогѕ Printers 


5 ano Hyundai. 


CITIZEN' 
101 Keys 120D 1:20CP5 wNLQ #17900 | 1252 Amber Monochrome ................ 7900 
MSP10 :60CPS . к ‚ 527900 [Color RGB 640x200. ..... ..... 525900 
е Toshiba 1.2 meg Floppy MSP15 150CP5 15" Carriage ‚+35990 | ЕСА 640X350....... t 536800 
е Legal Bios wmanuals E « Moos Ж. МЕС у" 
е Systems Documentation TRIBU 22 i деды m y анн i O 


EGA Hikes Monitor 
EGA Intertaca Card 
Parallel Printer Port 


* 1 Year Warranty 


599900 


p 20404 Ml 
52043 *2188 me or 10Mhz 


CALL FOR CUSTOM CONFIGURATION OF ALL SYSTEMS 
Guarantee Lowest Price With Highest Quality Systems & Service 


| Everex ЕСА wipar.......... #19800 
Mead EGA м/раг ........ ‚.. 414900 
ATI ETA Wonder..... .... . 425900 
Hercules Compatible......... 16800 
Mono or Coíor 


Everex EGA (Autoswitch) . 


— мо SURCHARGE 
TERMS: 
МС» VISA • COD > CASH 


Purchase Orders from Qualified Firms 
Personal Checks * AE add 4% 


me Boum rS - 
mr (oj EN 
SHIPPING: 

е Federal Express 


"ALL TRADEMARKS ARE REGISTERED 0 peu = 
with their respective companies — | 
SALES 
7AM—8PM PST + 
Customer Service е Order Status || — Æ : 
SAM—4PM PST 1000 Nevada Highway • Unit 101 UPS 


800-654-7762 nU 
102-294-0204 
Boulder City, Nevada 89005 


Inquiry 155 AUGUST 1987 • BYTE 315 


7—7", 


COMP-CASE High quality hard case designed іо hold 
your ІВМ for short trips, i.e. office to home, school 
to home, audits, equipment demos, etc. Features lift 
off lid, key locks, padded handle, attache case looks. 


IB501 Holds PC or XT and Kbd.reg. $323 now $99 
ІВ502 Holds Mono Monitor reg. .$-33 now $75 
ІВ503 Holds Color Monitor reg. 5+ now $90 


also available: 

TRAV-L-CASE Heavy duty transport case designed 
for airline travel. Features steel corners, aluminum 
edges, double locks, lined with foam. 


T5010 Holds PC, XT, or AT and Kbd. $269 


Computer Case Co. 
3947 Danford Sq. Columbus, OH 43220 
1-800-848-7548 (Ohio 614-876-1784) 


Inquiry 59 


IBM PC * 
Relay Control Card 


Fully Addressable 


Demo Disk 
Available 


Solid State 


Control All Types Of 
| Electrical /Electronic 
Devices 

е Motors & Heaters Relays (8) 
е Solenoids & Lamps 

e Security Devices 1 Amp/280 МАС 


e Temperature ORDER NOW 
Controls Type 8603 $149.00 
е Fans/Blowers Fuses and LED 


е Energy Controis Indicators Optional 


"Registered Trademark ol IBM Corp 


ELS 


Inquiry 86 


42 Pleasant Street 
Stoneham, MA 02180 
(617} 438-5300 


PUBLIC DOMAIN 
SOFTWARE 


Thousands d useful programs available for most 
computers from user group libraries. 


User Group Libraries Rent Buy 


IBM PC Blue 220 Disks $230 $450 
Capitol-IBM 45 Disks 50 105 
Sanyo UG MSDOS 80 Disks 85 225 
Amiga 50 Disks 65 200 
Atari ST 55 Disks 75 220 
Macintosh 85 Disks 90 255 
CP M UG 92 Disks 45 249 
SIG M UG 270 Disks 175 330 
CBM 64 Gold 50 Disks 105 150 
Apple DOS 120 Disks 130 200 
MASTER CARD » VISA = DINERS 
Rental is for 7 days with 3 days grace for return. 
Use credit card, no deposit! Call forfreecatalog or 
send Disk for free Directory of programs. Specify 


Computer! 
papp PUBLIC DOMAIN SOFTWARE 
E ЕГДЕ INTEREST GROUP INC. 
G0) > аны a ДИЕ. м 
Las Vegas, Мечайа 
Жаш 2 792-0089 794-3665 
800 827-1144 


Inquiry 210 


100Mhz Logic Analyzer Card 


For PC/XT, PC/AT Monochrome & 
Color Card Systems 
-24 Channelsat 25Khz - 25 Mhz $1199 


-6 Channels at 100 Mhz 
-Internal Clock up to 100Mhz 


-External Clock up to 25Мһ2 


‘Threshold Voltage ТТІ, ECL, 
or variable from -10 to «10v 
-All New Version 2.0 Software 
-Available as separate card or 
as complete portable PC System. 


©... 
a 
en,- 


PAL/EPROM Programmer Card| 


For PC/XT/AT Systems 


-Programs 20 and 2 4 Pin 
MMI, NS. TI PALs 
-Programs Eproms from 2716 
to 27512 and27512A 
-Software Functions Include: 
Read, Write, Verily, Protect, 
Edit, Print, and File Save 
$399 andi Load of Program. 
-All Software Included 


CALL NOW FOR ORDERS 
AND TECHNICAL INFORMATION (20 1) 994-6669 


Link Camputer Graphics, inc. 4 Sparrow DY., 
Livingston, N J 07039 


Inquiry 143 


6809 
Single Board Computer 


ы ® Бун, еен ДЫ аланы 
казам 
(TT 


P YE 1 
A ь [31 siis ap e ah 3 | 
Е D. 
селі ea 
M к 


/ Р | 3 

"RAM, EPROM, teal-time clock: 
fime, 44-ріп 4.5" x 6.5* PCB 
EXPANSION MODULES: RAM, EPROM, CMOS 
RAM/batlery, analog I/O, serial VO; 
parallel I/O, counter/limer, IEEE-488, 
EPROM progrommer, floppy disks, 
cassette, breadboard, keyboard/display. 


матек Corp. 
МАД WINTER eee 
317-242-8428 


Inquiry 278 


Motion Control & 
Data Acquisition 
Һеш on your iBM PC or Apple 1 
апо all compatibles 


Smart 2 Axis Motion Controlier: For many we 
of motors & encoders. New IC. (from HP) allows 
changes & montioring on the fly Optically isolated. 
WISOFTWARE 5400 

Four Axis Stepper Driver: Wilh SOFTWARE & 

motar for instan! automation, $95. 

Fast A/D Board: With programmed gain, 650 KHz. 

å inputs, $220. Complete Scope ha ra& SOFT- 

WARE $500. Also: 12 Bit A/D, Relay Orker, Real 

Time Clock Circuit developers Project Book $25. 


How do эн do It? Use our Local Applications 

Bus, LAB 40. One hosl adaptar ($150) supports 

- lo 8 i like those gbova, оп а 50 ft 
n cable. 


Please call (415) 755-1978 forfree literature. 


Computer ontinuum 


75 Southgate Ave.. Бине 6 
Daly City. CA 94015 


(415) 755-1978 


РС MIDI 
-MUSIC 


ts a simple equation. To plug your PC or PC- 
compatible into the modern world of music- 


making, use the complete line of MIDI soft ware 
and hardware from VOYETRA TECHNOLOGIES. 


SEQUENCER PLUS: 65-track total MIDI 
recorder/editor. 

CONVERSION PLUS: file converter for music 
notation programs. 

PATCH MASTER: network organizer and 
sound librarian. 

OP-4001: PC/MIDI interface card 


"Гуе never seen a more powerful, easy-to-use 
music and recording system. , .bug-free" 
(PC COMPANION) 


For more information contact VOYETHA 
TECHNOLOGIES, Dept. PC, 426 Mt. Pleasant 
Avenue, Mamaroneck NY 10543, or call 

(914) 698-3377. 


Inquiry 268 


9-Track Tape Subsystem 
for the IBM PC/XT/AT 


BH ^" 
9 1 


Now you can exchange data files between 
your IBM PC and any mainframe or mini- 
computer using IBM compatible 1600 BPI 
9-Track tape. Unit can also be used for disk 
backup. Transfer rate is up to 4 megabytes per 
minute on PCs and compatibles. Subsystems 
include 7“ or 10 14" streaming tape drive, 

tape coupler card and DOS or XENIX 
compatible software. 


Prices start at $2,995. 


LIUHLSTHR 


9621 Irondale Ave., Chatsworth, СА 91311 
Telephone: (818) 882-5822 


Inquiry 215 


TERMINAL 
EMULATIONS 


NEW SOFTERM PC, 
THE LEADER IN EXACT 
RELEASE 
TERMINAL EMULATIONS 
* OVER 30 EMULATIONS 
* KEYBOARD MACROS * HOTKEY 
* VIRTUAL DISK CAPABLE  * SCRIPT. FILES 
* KEYBOARD TRANSLATE  * MULTITASKING 
* CAPTURE FILES TO DISK OR PRINT 
* FILE TRANSFERS WITH 7 PROTOCOLS 
(LE, KERMIT-SERVER,HAYES.XMODEM.ETC.) 
* CONCURRENT AND BACKGROUND 
COMMUNICATIONS АМО MORE!!! 
A COMPLETE EMUL TION & COMMUNICATION 
PACKAGE 


SEIFTRONICS 


800/225-8590 
CALL FOR INFORMATION 


(303)593-9540 TELEX 450236 


Inquiry 237 


AST PREMIUM/286 - Model 140 with 44 Mb 28 mSEC 

Drive, 10MHz 80286 with 11.5 Norton, 1Mb 100nSEC 

RAM, Serial & Parallel Ports, Clock/Cal, RT- -Style 

Keyboard, 3-G Plus Card with EGA-CGA-HGC and 256К 

RAM,andMS-DOS, GW-BASIC................ $65 [mo.* 

This ad produced on an AST Premium Publisher. 
* 1 to 5 year leases available to qualified businesses. 


i [| | [| 
WYPC-286 10 MHz, 640K, S, P, 1.2 Floppy ..... $1,488 
WYPC-286-85 w/72 Mb 20 mSEC Hard Disk.. $2,498 
WYPC-286-20 w/20 Mb Hard Disk................... $1,759 


_INDTECH 


5170 Basic System 8MHz 80286, 512K, 238W P/S, 
Dual Disk Controller, 1.2Mb Floppy Drive, Keyboard, 
MS-DOS 3.2 & GW-Basic, Manual & Set-Up... $1,195 


MONITORS & TERMINALS 


ONE YEAR WARRANTY AND 
SAMSUNG 30 DAY D.O.A. SWAP-OUT! 


Samsung EGA Tilt 'n' Swivel, 14" Monitor ........ $379 


Samsung 14" Tilt 'n' Swivel Color Hi-Res........... $269 
Samsung 12" TTL Tilt 'п' Swivel Amber .......... $ 79 
© TATUNG’ 


Tatung CM-1365 RGB 13" 5-Color Text Switch..$319 
Tatung CM-1380F EGA 13" 640x350 G/A Switch $439 
Tatung Supreme EGA 256K EGA, HGC, CGA, MDA, 


132... n ae 4.9229 
Tatung MM- 1422 Dual Frequency 1 14" " Отт $139 
NEC Multisync Monitor... —— —— CALL 
WYSE WYSE ЭО... 2022222... $329 
тұ WYSE 50........................... ООО} `: |. 


.$409 
POWER SYSTEMS & ACCESSORIES 


САСО Р-15 Monitor Base with 5 А/С Plugs Noise, 
Surge and Modem Protected, Disk Storage....... $ 75 
PowerSavers mfg by TOPAZ - Sine Wave UPS, 400, 
800, 1000W Моде!5................................ FROM...... $464 


The ALL "NEW" BBC! A 
EasyData SUPERturbo XT 


"AT-Style" Caseand Keyboard, 8088-1, 120nSEC 
RAMOADK, 150WP/S, Mono/Herc/Printer Card, 


360K Floppy. All "ЕСС" Approved with one 


year parts and labor waranty... $ 444.00 
МСР - Mono, Graphics, Printer Board...$ 48.00 
CGP - Color, Graphics F Printer Board... $ 59. 00 
EGA w/CGA, MDA... 

Fujitsu 360K Grey Floppy... 

20Mb Seagate and Controller ... | 
ЮС-Ғіорру, 5. Р, Game, Clock Cii... ^s 75.00 
^ MUL -0-384K, S, P, Game, Clock........ $ 79.00 
5151-StyleKeyboard...................... 55800 
ВТ-5\уїеКеуБоага............................ m %69.00 


Call for Free brochure on EasyData. 


CTS 2424 ADH ASYNCH/SYNCH (Hayes).......... $248 
CTS 2424 АМН Class4 MNP Error Correct.......$328 
CTS Half-Pak 24 1/2 Card w/Dyna-Mite .............. 
EasyData Modems with PC-Talk. 
Hayes compatible and more! 
EasyData 1200 Internal Half Card ..........................% 88 
EasyData 2400 Internal FullCard......................... .$178 
EasyData 12000 -External without Software.......$ 97 


EasyData 2400D - External without Software.......$187 
ProModem1200B with Mirror Software.............. $115 
Mull Tec. анньа CALL 
&PAK Premium/256K .................$159 
RAMPAGE-286-512K .................... 9378 
RAMvantage 128K-2 Mb.............. $188 
RESEARCHING. DV ANTAGE-128K .. ne $325 


3G-PLUS 256K, НОС, CGA, EGA $295 
PREVIEWI/O-HGC, 132 Со1Р,5,С1%135 


“THE PC 
PEOPLE" 


OKIDATA LASERLINE 6 
Ricoh Engine, 6 Pages per min. | 
128K RAM (expands to 512K) 
Perfect for Text Intensive 

Applications................9 7,488! 


H.P.LaserJet Plus бегїе$2................................ Lu 
Cordata LP-300 Laser Printer... ....9 1 649 
PCPI Laser Image 2000 - Ricoh ‘Engine, "8 Pages per 
min, 1.5 Mb RAM, 300x300DP) (full page) за $2,857 
CAL 


Texas Instruments .........................................у CALL 
ХЕНОХ4045 Model 50-512K-1.5 Mb, Serial/Para. I/F, 
10Pgs/Min., Copier&90 days on-site service.. $ 3,598 
AST TurboLaser Ricoh Engine, 10 pages per miín, 


Ц 


300x300 DPI, Fast Сгарћісѕ.......................„..... $ 2,695 
brother Eyo: ИК ТЫН % 425 
шры! our tae он рыр" FREE Freight in the U.S. 
Xerox/Diablo 635 with ЏЏЕ.............................. „$ 775 
Citizen... - РЕКЕТ CALL 
OTC OT700N 200 Lines/minute, 700СР5 CN $ 1,329 
Toshiba P351 Model 2......................... $898 
hows torn DMP 41/42 mv"—R чавевна ааваа $ 2,398 
maetrument CMP 61/62....................,... 92,409 
DMP SGA, ......................... IE: 


MP-& Pen Kii AB*961249^/b9*440nbh&trhnu4 + on 


Ventura Ver.1.1.................$488 


ШУ 02:45 
ID130 133Mb, 20mSEC with Installation Hardware/ 
Software (XT-1140 Compatible)....................... $ 2,395 
1075 74Mb, 20т6ЕС.......................................... $ 1,079 


10100 103Mb, 20mSEC w/AT RLL Controller ..$ 1,325 
(0230 233Mb, 20mSEC w/software& RLL Ctrl$ 2,888 


V 150 43Mb, ImSEC ааа аваад $699 
V185 7ТМБӘЗЖЕТІЗЕС аи $939 
Everex 60i 60Mb Internal Tape........................... $759 
Irwin 20 МЬ Internal Таре....................................$465 
Micropotis 1325 85Mb 28 MSEC ............. e. $ 1,059 


Mitsubishi MF50148TPI ..$ 91 /MF504 96TPI..$ 129 
Seagate 30 Mb PC Subsystem w/ST-238& Ctr19388 
Seagate ST-251 51Mb HH Hard Drive.............. $525 
Teac FD-55-BV 48TPI Floppy Drive .............. 


J3-User Network Special — $127/Mo.* 


NNOVELL 
Server /Work Station: 


INDTECH &/8 MHz 286, 12 slots, 238W P/S, S&P 
Ports, Monitor, 1.2 MbFipy, 1 MORAM, 44 MbH.D, 


NOVELL NoncDedicated Netware 286 
ARCNET 4-Port Passive Hub 


3 ARCNET Cards and Cables upto 100 Feet Each. 

руза оу Are ытын 

орру апа" А 

"FCC Approved. % BS Amber Monkors! ucied.* 
**A COMPLETE NETWORK ** 


RETAIL.....$98258 NOW ONLY....$5295 
КОСОВО o quete! ЭШ 


CONNECTIVITY 


WE ARE ONE OF THE OLDEST AND 
MOST EXPERIENCED NETWORK 
DEALERS ІМ THE NATION! 


CALL OUR EXPERT SALES & TECH STAFF 
WITH YOUR CONSULTATION AND 


INTEGRATION QUESTIONS. 


WESTERN DIGITAL 


StarLan/Novell Starter 
1 Star and 2 Starink Cards 


3 25 Foot Cables and NetBios 
Novell Advanced NetWare 86 v2.0A 


$1,125 


ArcNet Starter Kits with Novell Software 


NNOVELL 


Advanced NetWare 286 v.2.0A 
3 Com 


Pro PC Arcnet Cards and Cables 
1 CompuPro 4-Pon Pasalva Hub 
СсотужееКи.................. senes 
Above KR with 4PC-Arcnet Cards. 
Above Kit with 5 PC-Arcnet Cardsandan 
Active Hub $2,77 


Intercontinental Micro Systems - М5-СР5-РС PC/XT/ 
AT Slave CPU Card and Graphics Terminal with 


Softwaretolnstall in Novell Environment...........-.- $1,095 
ARCNET Compatible Fast Card .......................... $235 
ARCNET 8-Port Active Hub a $429 
ARCNET 4-Port Active Hub PC/Card.... $225 


ARCNET 4-Port Passiva Hub... -—— 35 


800-528-3138 Orders Only 602-991-7870 Customer — 


S-100 DIV./696 CORP. 14455 NORTH 79TH ST. SCOTTSDALE AZ 85260" 


Customers qualifying foc terms calculate additional charges in the following way. Р.О.5 and AMEX = 95; С.О.П.в/ +99 


Sales tax Arizona Teside nts only, АЙ retums subject toa a restocking fee or lul credit towards a future purchase АП prices sut 


TELEX 9102806778 SONEHLND FAX 502-483-0920 


subjecta change withoutnatice | 


Inquiry 250 for End-Users. Inquiry 251 for DEALERS ONLY. 
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à PERRA ам IONCAP Achy 


PC-XTRA 


e DIRECT EXTENSION OF 
18M PC BUS 


е NO GOFTWARE CHANGES | 
e NO HARDWARE MODIFICATION | 
9 STYLING CONSISTENT WITH (an 
Add af those (pecia! optio [Mat you ve Dee || 
жал withou! woring abast filling your 
plug: ^ ene bach pa^e! ресе 


13549 09" г ов SANTA ANA 
«ОАЫРОФМАЛ RESIDENTS АОО 6% SALES ТАЯ 


P С HORIZONS, INC. 
1710-М Newpoint Circle, Santa Ana, СА 92705 
(714) 953-5396 


NEW 1.2MB ROMDISK 
PC ENHANCED 


Non volatile diskette emulators to 1.2МВ for the 
ІВМ PC/XT/ AT and compatibles 

Standard EPROM models (о i.2MB and cassette 
models using either EPROM or SRAM technology 
to 7B6K 

Develop programs on a diskette and simply copy 
to ROMDISK 

On-board EPROM programmer and utilities 
provided to copy a Master Diskette and program 
the EPROMs using fast programming algorythm 
(180K /mn| 

Read modes for autobooting and using up to four 
ROMDISKs per computer 

Solid state speed and reliability-operation at RAM 
speeds in environments hostile to diskettes 
Short card format fits half size card chassis 


CURTIS, INC. 10 Anemone Cr. 
: St. Paul, MN 55110 qmm 
612/484-5064 k ке 


6805/6305 SINGLE CHIP 
MICROCOMPUTER 
DEVELOPMENT SYSTEMS 


Two systems allow the ІВМ PC/XTIAT to be used as 
a complete development system for the MOTOROLA 
6805 series single chip microcomputers. Model 
MCPM-1 Sugporis the MC68705P3, P5, U3, U5, R3, 
& R5 c піра. Model MCPM-2 supports the 
MC1468705F2 & G2cmos versions. Both systems are 
priced at $495 and include a cross assembler pro- 
gram, a Simulator/Debugger program and a program- 
ming citcuit board with driver software. А system is 
also avail. for the HITACHI 63705 ZTAT micro. 


THE ENGINEERS COLLABORATIVE 
PO. Box 53, West Glover, VT 05875 
(802) 525-3458 


Inquiry 88 


p 


REAL VOICE Digital Recording 
lor your PC, XT, AT or Compatible 
€ Dynamite Answering Machine 
- Tolisaver, message forw., wakeup calis, 
touchtone remote and much, much more 
€ Timesaving Voice Mail System 
€ Hooks Up To Alarm & Detec. Systems 
- Instantly alerts authorities 
€ Bullt-in Autodialer with Database 
- No modem necessary 
€ Voicepad™ 
- Voice memos 4 dictation at your fingertips 
€ Bull's-Eye Telemarketing 
€ Optional Programmer's Toolkit 
- Voice & Sound Effects for your programs, 
demos and tutorials 
Complete with Hardware !/2 card, software, 
phone cable, and external speaker 


32399 * 5 s/h 
(415) 339-TALK 


Talking Technology, Inc. 
8558 i cas Ave Sur dT 
Сапаға CA Dad! 


REAL WORLD 1/0 
For POXT/ATs 

А0200 » 4 channel, селі „ы 
12-bit A/D board. 
10 kHz sampling 
rate. 
Instrumentation 
amp front 
end. $239 
ADA300 » 8 channel, 8-bit A/D; single D/A; 24 
programmable digital 1/0 lines. 
А0500 • 8 channel, 12-bit A/D board. Software 
programmable gains of 1,10, and 100. Highly 
accurate integrating converter. 
7 digital 1/0 lines. High-2 inputs. $239 
AD100 + Single channel version of А0500. 10 digital 
VO lines. Same accuracy and programmable 
gains $149 
0А600 » Fast settling 12-bit dua} D/A converter. $169 
0624 • Digital 1/0 board with 24 TTL lines 
configurable in software. $95 
ХВ40 » Easy connect extender/prototype 
board with terminal strips. 
OEM discounts available. 


Real Time Devices. Inc. 
1939 PARK FOREST AVENUE 
PO ВОХ 508 
STATE COLLEGE PENNSYLVANIA 16804 


(814) 234-8087 


| not only a 
printer buffer ! 


DCB THIS 1$ THE MOST SOPHISTICATED 
PRINTER BUFFER - MULTIPLEXOR - SWITCH 


WITH TWO SEPARATE INPUTS [SERIAL AND PARALLEL] AND 
TWO SEPARATE OUTPUTS [SERIAL AND PARALLEL] CAN BE 
USED LIKE STANDARD BUFFER WITH ANY INPUT TO ANY 
OUTPUT. BUT ALSO YOU CAN CONNECT 2 COMPUTERS TO ! 
PRINTER, OR | COMPUTER TO 2 PRINTERS, OR 2 COMPUTERS 
AND 2 PRINTERS... AND MORE к 1 COMPUTER TO 3 PRINTERS 
OR s COMPUTERS TO I PRINTER 

HIGH CAPACITY - 84 KB TO 7% KB AND = 29% KB ТО ! 
[MODELS A AND В). PAUSE, COPY AND RESET FUNOTIONS 
SERIAL PORTS WITH т OR 8 BITS WORD LENOTH, | OR 2 STOP 
BIT, PARITY, XOM/XOFF, DTR, ATS 


DCB-A-64K $ 195 DCB-B-260K $ 255 ("| 
рі fewer supply «a4 posetiol cobes ого ineluded 

ALSO, WE HAVE THE MOST COMPLETE DATA CONVERTER 
UNIT. CONVERTS RS232 SERIAL TO CENTRONICS PARALLEL 
OR VICE VERSA, JUST BY MOVING JUMPERS, BAUD RATE AND 


PROTOCOL PULLY PROORAMABLS РВОМ 160 TO 19200 BAUDS 
INCLUDES : DTR, ATS, ХОМ/ХОРР, PARITY, ete 


оо 280) I oa 
(**) Power supply ang ceblea NOT included " mm 
serial parallel 
DCU bi-directional converter 


RETR INTECTRA Ine.-Dept.232 


2629 TERMINAL BLVD 
MOUNTAIN VIEW-CA-94048 


(415) 967-8818 TX 345545 


PAL Programmer 


° Works with PC XTAT 

* Programs 20 & 24 pin 
ММ, NS Ti PAL 

* Support JEDEC format 

* Security Fuse Blow 

є DIR, LOAD, SAVE, EDIT, 
BLANK CHECK, READ. 
WRITE, VERIFY FUNCTION 


$ 3 9 5 : W ЫЧ ut reliable 


*EPROM programmer (1, 4, 8 socket) S195 
| -Supports 24-32 pin EPROM, CMOS EPROM, 


EEPROM 
-27(C)16-27(C)512, 27513, 271000. 27301, 2864A 
-Program 27C256 only 30 sec with Quick-puise 
Vec=5, 6, 6.25V. Vpp=5, 12.5, 12.75, 13, 21, 25V 
*8741/42/48/49 programmer $245 
*TTL IC & MEMORY TESTER $245 
*BIPOLAR ROM programmer $395 
*68000 Single Board Computer $395 


=== XELTEK ер 
(408) 727-6995 
473 Sapena Ct. CA residents 


Unit 24 add 6.5% tax. 
Santa Clara, CA 95054 Add $5 for S/H 


Inquiry 281 


Add-Ons for 
the Blind 


What you add on to your computer, if 
you're a blind operator, is almost more 
important than the computer itself. 


Scanners, modems, braille printers, 
speech synthesizers, braille output 
devices and a host of other 
peripherals are described in "Add-Ons: 
The Ultimate Guide to Peripherals for 
the Blind Computer User." 


The product reviews contained in this 
book are written by those who know 
them best—blind computer users. 


$16.95 for braille or cassette 
$19.95 for print. 
Send orders to: 


National Braille Press Inc. 
88 St. Stephen Street, Boston, МА 02115 
(617) 266-6160 


“Нн” оға E dl prem nl dde re P Га 


Advertise your 
computer products 
through 
BYTE BITS 
(2" x 3" ads) 


For more information 
call Dan Harper at 
603-924-6830 


BYTE 
70 Main St. 
Peterborough, NH 03458 


Inquiry 295 


TIMEL NC. ¿sh 


Order Desk 


Continental U.S.A Inside California 
(800) 872-8878 (800) 223-9977 WELCOME 


wo Another credible Price Blow-out! 


SEIKO 8650 10Mb FULL HEIGHT 


HARD DISK DRIVE 


(10Mb UNFORMATTED) 
(8Mb FORMATTED) 


1522 


FEATURES: ET CARD,MONITOR, V 
CABLES & SOFTWARE 


e Multiple Modes: Cail for Dealer Prices (100r more) 


CGA: 320 x 200. ENHANCED TO 640x400 MONITOR FEATURES: 
EGA: 640 х 350- ENHANCED TO 640x400 °13” DIAGONAL VIEWING AREA/NON-GLARE SCREEN 


e MATRIX PITCH: 0.31mm/BLACK MATRIX 

e PGA RESOLUTION: 640x480 USING ә ADDRESSABILITY: 640 HORIZONTAL x 480 VERTICAL 

e MICROSOFT WINDOWS, LOTUS, AUTOCAD, Р CAD, ETC.  epaA COMPATIBLE. OPERATES WITH SEPERATE RED, 

P RERCHER ый GREEN & BLUE ANALOG SIGNALS AND CAN SUPPORT 
AN INFINITE NUMBER OF COLORS. 

e PARALLEL PRINTER PORT ‘ ў 


V this monitor looks familiar, you have probably discovered one of the reasons why this is the best deal of the century. 
This incredibly built display was manufactured | by the most prestigious companv in the industry. Along with Classic 
Technology's new EGA adapter using Paradises single chip (PEGA 11)" combined with Paradise's"BIOS, we are able to 
bring to market the most spectacular EGA package in the industry. 


Imagine your CGA Software running at better than EGA Resolution 


hehe Fm ПЕМ» ЧЕ ЕЕ PUA БАСК AGE 


Includes the following: COMPLETE SET OF PGL COMMANDS — SINGLE-CARD GRAPHICS PROCESSOR 640x480 
NON-INTERLACED DISPI AY — 14K VECTORS PED CECOAN DEC ONL ADCO COMA Л Ғалы Perr nr an ann лал 


IBM COMPATIBLE FLOPPY 
DRIVE QUME TRACK 142 


-BELT DRIVEN 


Р о 565.00 


54",1/2 HEIGHT 


| Reconditioned & Fully Tested FULL HEIGHT 
12" COMPOSITE WANGTEK 


e A M О м | Т О R S | Model No. 5099EG24 


D R | ү Е Amber,Green апа B&W 60 Mb TAPE BACKUP 


$69.00| $49.95 $249.00 | 


ASTEC 65 WATT SWITCHING Multitech 504 CP/M SYSTEM 
POV ER SUPPLY m — ae | INCLUDES: 2 96 tpi drives 


Z80A Microprocessor 
Ports: Centronics parallel, Two 5 JUST ADD TERMINALI 


139200 


software: $150.0 


Oual Input voltege 118/230 VAC - Overvoltegg protection - 
Short circuit protection + Oval holeted «12V . Bulit-In ЕМІ рео. 


Length Single board, 64K 

filter - Very tompacttizs -,UL/CSA/VDE approved - 100% 9 4 

thermal cycle & burn-in High atficiency - Vaccum і impreg- 4.4" Width , Comes with oft software & manuels: 
nated trancfarmara - Convection eocling « Open PCB ~L” 2.4”. Height, 


Magic Worksheet, Word Aight, Analyst 
bracket or boned consirvetion, 


Condition: No.2 

ITPUTS: + 6v OCH ECA «68V DCO E.CAlwith two + 12V eutputs In pe 

Condition %12У DC® 15А *12V OCiwlih two + 12V outputs In parallel) 
No.1 


dress Syrto! 


%412У ОСФ 21А Ф2.БА (5.0A surge) Aa = | 4 
-12V DC6 0,25А -12У ОСФ 0,25А ым Б, ЕЕ 
MODEL No. = are left. Act 
AC9335-01 $29.95 —Ó -* ғ — ney 
in Tact 
"P 3 


Minimum Order: $25,00. Ship ing & Панор сһагдеѕ 
1490 bd Re TESIA DE VES ARSENA; CA CE. via UPS Ground: 2250 ЛЬ. UP qub $1.00/lb. Minimum 


Charge: $4.00. We accept “UPS A checks, MC or VISA. 
(800) 872-8878 (800) 223-9977 (213) 217-8912 No personal check CO's. Items reflect 5% cash or check 


= discount. California residents add 614% sales tax. We are 
жи econ) not responsible for typographical errors. АП merchandise 
" subject to prior sale.Phone orders welcome.Foreign Orders 
require special handling Prices subjectto change without notice, 


15% Restocking fee for returned orders 


AUGUST 1987 = BYTE 319 


Inquiry 260 


Ман Ordar Electronics - Wordwide 


ameco 


NEC V20 & V3O CHIPS 


Replace the — or 8088 іп Your IBM-PC and MISCELLANEOUS CHIPS 


Part Мо. fts Speed trj un to 40%! Price Part No. Price 
д 4 Ы76БАС.,,....... 4.49 
UPD70108-5 (5MHz) V20 Chip..... $ 9.95 ҮҮ с КОРДИК bee DOE 


UPD70108-8 (8MHz) V20 Chip..... $11.95 
UPD70108-10 (10MHz) V20 Chip. . .. $34.95 
UPD70116-8 (8MHz) V3O Chip. .... $14.95 
UPD70116-10 (10MHz) V30 Chip... . $34.95 


180, Z80A, 7808 SERIES 


bess а за» а= 


ШЕТУ 


Part No. 19 10+ 
7400. . 


"=з + а у» = 


7402.... beer 29 19 7486. ttapa .45 .35 anra E CE 
7404........ 35 .25 |7489........ 205 195 | 4808... 
7405........ 38 29 |7490..... 41.49 зә | 2808-СТС........ 
7406..,„,.... -39 0: 7493.5... 2456. 35 | “= meni 
7407........ 39 .29 |74121,,..... 45 .35 

7408... .... 38 2.25 |74123....... 59 .49 6502............. 25 
7410........ 35 25 |74125......, 55 .45 БСО? (CMOS)....8.95 
7414..,,,,,. .49 2.34 |74126...... ..75 65 6520.,........... 1.75 
7416..,.,... 45 .35 |74143.. 405 3.95 eae E вв 
7417........ 45 135 |74150..,....1.35 1.25 8922152 rr 
7420........ 35 .25 |74154. ,,,..1.35 1.25 

7430... .... 35 25 | 74158., .... 159 149 65C802 (CMOS). ee 
7432........ 39 .29|74173..,.... BS 75 | СЕ: : 
7438... .... 39 29 |74174....... 65 455 

7442..,.... 55 .45 |74175... 65 55 

7445....... 79 69174176... ... 99 .89 

7446......,.. 89 79 |74181..... ..195 185 tragos es 
7447... .,... ВӘ 79 |74189....... 205 195 

7448........ 205 1.95 |74193... ... 79 69 

7472...,.... 75.65 |74198..,,,.. 1.85 1.75 

7473.. ......45 35 |74221.,..... 99 489 

7474.24 ғ. 45 35 | 74273.,,....2.05 195 Pact Ма. 

7475........ 48 39|74365...... 69 .59 

7476........ .45 35 | 74367....... 60 2.59 МС680001.8 


MC68000L10 
MC68000L12 


?741.5007:.... . 74USigb..., 75 756 DEABDADUTÓ 
74(502...... 29 741.5166..... . È 

74LS04 "e^ n 135 7415173, tuvi 59 .49 МСБ BO20RC1 2B 
741505...... .35 74L8174.,... .49 439 

741506...... 1.09 74LS175..... 49 39 МС6В701 


7415189... 
74LS191..... 59 .49 
74LS193..... 78 69 
74LS221..... .69 .59 


MC6B705P3S 
MC68705U3L 


7ALS27... .. 35 za s240. 0. 79 69 МСЄ8881НС12А 
74LS30. ..... 29 74LS8243..... 79 69 
74LS32. 227 35 74LS244..,.. 79 69 


74_5245.,... 88 .79 
741,5259..... 99 489 


DYNAMIC RAMS 


415-592-8097 


0588/6600/68000 Cont. 


md wá t 


eae 


MC&B800QL 10 49:35 14.95 
MC68010L10..... 49.95 
MC68020RC12B 199.95 
MC6888 1RC12A 199.95 
воз 1.8000 SERIES ., 95 
BOCHBH.. 1.4495 10.95 


neregan 


* mos татат а а з + 


б.з 


BOB6- 2148. 

8087 (5MHz) . ТЕ 125.00 
B087-2(BMHz)...159.95 
BOBB. ..... , 6.49 


MESSA ELI 


В8116.,........... 4.95 
8155...,,,.....-- 195 
8155-2............ 2.49 
8156.........„..-.3.Ө5 
8202.........-...995 
8203............ 1495 


8212............. 1.49 


ченли ната н 


MICROPROCESSOR SALE: 


16-Bit MPU (BMHz)......... $ 11. г) 


Mail-Order Electronics 


FOR ORDERS ONLY ALL OTHER INQUIRIES. 


415-592-8121 


MICROPROCESSOR COMPONENTS 


8000 SERIES Cont. 
Part No. | 


аза, 


+ з» » d э | ng 


lh ramus 


наннан а а 


мажит а з 


"".-htiün 


8279-5. ^*arnus?*nuw- . 295 
B741....... 110.95 
87480 С Vas . 995 
HER MUS (21V)... 10. 585 


"rar 


бз 4 9 ow rn mom dot n 


DATA ACQUISITION. 
ADCOBOALCN. .... 3.19 
ADCOBOBCON. .... 5.95 
ADCOBOSCCN. .... 3.95 


ADCOB16CCN....14.95 
ADC1205CCJ-1...19.95 
DACOBOBLCON. ,..., 1.95 
DAC1008LCN.....6.49 


16-Bit MPU (10MHz)........ $ 14.95 


16-Bit MPU (12MHz).. 
16-Bit MPU тамна. 
12MH2)........ 5199.95 


32-Bit MPU 


......% 17.85 
. 5 49.95 


8-Bit EPROM Microcomputer. $ 9.95 


8-Bit EPROM Microcomputer. $ 


9.95 


8-Bit EPROM Microcomputer.3 10.95 
Floating Point Co-processor.. $198.95 


J4LS73...... 39 74LS273.,., вз 79 | PartNo. рее 
741574...... .35 74LS279..... 49 39 4116-15 16384x1 (150ns).. .... i89 
74LS75..,.,. 39 74LS322..,,.4.05 395 4128-20 131072x1 (200ns) (Piggyback) .3.25 
гта — 25 КЕЗДЕ 2444 po се 4164-120 65536x1 (120п5)..„ь„,-ь+„., 1.75 
AL um 4164-150 65536x1 (150ns)............. 1.15 
741.586..,... .35 74LS367... . 49 39 | 4164-200 65536 x1 (200ns).......,.... .95 
741590...... .49 74LS368..... 49 ЗӨ 
TMS4416-12 16,384х4 (120ns)............ 975 
Mori E 2 e зз. „ТӘ. БОЕ лы 16,384 x1  (120ns) 69 
74LS123..... 59 74LS374..... 78 69 41256120 262134 x1 (120n8), 12: Lr 495 
74LS125.,,.. .49 741 6ЗӘЗ..... 89 79 2 : Pee su ж у 
41256-150 262144 х 1 (150г5)............. 2.75 
7415138..,.. .49 74LS590 605 5.95 
7415139 49 74ALS624. ... 205 195 50464- 15 65536x4 (150ns) (4464) ..... 4.95 
74LS154.... : 1.09 7415620.....229 2.19 511000P- 10 1,048,576 х 1 (100ns) 1 Мед, ... 27.95 
74LS157..... .45 74LS640..... 1.08 99 514256P- 10 262144x4 (100ns) 1 Meg. .... 29.95 
74LS158...., .45 7415645..,.. 1.09 99 STATIC RAMS 
(ӨЗ, "58 J4L9859.-.- 4109 99 | 72016-12 2048xB (120пз).............. 1.69 
74LS164..... .59 74LS68B..... 205 1.95 TMM2018D-45 2048 х8  (45ns).....-...-.,.. 6.95 
2102-2L 1024x1 (250п5) Low Power ..,. 1.95 
2114N 1024x4 (450ns)..... ....... 99 
74500.........-.... 29 | 7451В8&'...........1.29 2114N-2L 1024x4 (200ns)Low Power ....1.49 
74504..,... ...... .35 | 749189. ........... 1.69 21C14 1024x4 (200ns)(CMOS) ..,. .49 
74508. ............ .35 | 748196. ,..... 2.49 2149 1024 x4 (45пз)............... 3.49 
ТАЮ osi iain 29 | 745240......-...-. 1.49 5101 256x4 (450пв) CMOS.. .....1.95 
74832. ........ ааа 5 | 745244,,..... ,.-.. 149 6116P-3 2048х8 (150п5) CMOS........ 1.89 
74574............. .45 | 745253...,...... « .79 6116LP-3 2048x8 (150ns)LP CMOS. .... 195 
Ln 422... IE 1 ДЕ, ee T ‘ га 62641 P- 12 B192x8 (120ns) LPCMOS,,.,. 4.25 
AIC ir een nnne dl 6264P-15 B192x8 (150ns) CMOS.... ... 3.59 
745124. ГЕТЕНИН 2.95 745373 4 » à 4 а ^ m» à ^ À ^ 1.49 6264LP- 15 8192x 8 (150ns) LP CMOS. Pace 3.75 
745174. * eor d) mom eee .79 745374. + ok ROLE OM 4 3 4 1.49 6514 1024x 4 (350n5) CMOS 3.95 
748175... . . 79 | 745472" ІНЕ, acasar dae es EP nale Р 
: 43256-15L 32,768x8 (150ns) Low Ромег.,.17.95 
TAF EPRÜMS 
- ы eer б НӨ 1702А 256xB (1;6)...... ....,... 6.95 
pud DOUG RE 35 ес и T LE TMS2516 2048х8 (450ns)25V...,...... 4.95 
74Ғ08...,......... .39 | 74Ғ193..,......... 3.95 TMS2532 4096x8 (450n8)25V..,......,.6.95 
74Ғ10.., ...(--ч-. 39 | 74Ғ240............ 1.39 TMS2532A 4096 x8 (450ns) 21V.......... 6.48 
7АЕЗ2...,-...-„... 39 | 74Е244....,........ 1.39 TMS2564 B192x8 (450п5)25М......... 8.95 
74Е74,....4....-...» 49 74Ғ253......»..»... ӨӨ 2708 1024x B (450ns) mee pee .... -..4.95 
7486... ..., ..., 59 | 74Ғ373............ 1.39 TMS2716 2048х8 (450ns)3 Voltage. .... 9.95 
74Ғ138...,. ..... .89| 74Ғ374............1.39 2716 204BxB (450п5)25М.......... 3.75 
2716-1 2048х8 (350г5) 25М....... ..495 
E 27C16 2048х8  (450ns) 25V (CMOS),..6.49 
co CMOS 2732 4096x8 (450ns)25V...,...... 3.95 
СЁЮ4076...,.ь„„.... .Ө5 2732A-20 4096 x8 (200п5)21У.......... 425 
CD4008. ....... een, 89 | СО4081.,,,...4. .. .25 2732А-25 4096х8 (250ns) 21V,......... 3.95 
CD401 1. «аиа btt gd nn 19 CD4082. «ікикізт-е т .25 27032 4096 x B (450ns) 25V (CMOS).. 1228 
CD4013.ccpreversae .29 | О04093......».?.... .35 2764-20 8192x8 (200ns)21V.......... 
СОайб1б6..........-+ С04094............ .89 2764-25 8192х8 (250п5)21У. СЕР 
ЕРНІ ЕЛЕТ ИЕМЕСЕ | ОО40103........... 2,49 2764A-25 8192х8 (250ns)125V........ 4.25 
Мате ор: ОИНИ | аъ зоот 5; —69 .39 2764-45 8192x8 (450п5)21М.......... 3.49 
CD4020.......... « .59 | CD40109.. , $42.79 27C64-15 B192x8 (150пѕ) 21V (CMOS)...6.49 
С04024........... .49 | СО4510.......,.... 69 27128-20 16,384 x B (200ns) 21V......... ‚ 5.95 
СО4027........»... .35 | СО4511............ .69 27128-25 16384 x B (250ns) 21V........ 4,525 
СО4030.,.......... .29| С04520.....һ»..». .75 2712BA-25 16,384 x 8 (250ns) 125V. ..... . 4.95 
СО40б40.......--.‹. -65 | СО4522......„„,›.„ 74 27C128-25 16,3384 x8 (250ns) 21V (CMOS) .. 5.95 
СО4й49........... 29 | СО4538...,......-. .79 27256-20 32,768x B (200ns) 12.5V...... . 695 
СО4050.....»...... 29] СО4541....,..-.... 69 27256-25 32768х 8 (250п5) 12.5М........ 5.95 
CD4d51............ .59| СО4543............ .79 27C256-25 32768х8 (250п5) 125V (CMOS) .8.95 
С04052.....ь....... SO} CD4553............ 4.95 27512-20 65,536 x 8 (200ns) 125V. ...... 19.95 
CD4053..... s 59} С04555............ 779 27512-25 65,536 x 8 (250ns) 125V. ...... 16.95 
СО4063..--........ 1.35 | С04566. 2.49 68764 B192x8 (450ns)25V......... 15.95 
CD4066 222222 Bg} CD4572(MC14572). 39 
СО4ОбТ?..... ......2.30| С04683............ .89 EEPROMS  — — — — —— 
CDA4069.......... .. 25| CD45B4.. ......... 39 2816A 2048xB (350ns) 5V Read/Write.. 5.95 
GCO4070. „вала revere .25| ОО4585............ B9 2B17A 2048 x8 (350п5) 5V Read/Write..8.95 
CD4QO71........ ж--. 25| МС14411Р. aL B.95 2865A B192x8 (250ns) 5V Read/Write. 14.95 
СО4072...-..-...-- .. .25{ МС1449ОР....,....449 52B13(21V) 2048x8 (350ns) 5V Read Only.... 1.69 


COMMODORE CHIPS 


Pari No. Price 
WD1770. ., . 14.95 
SI-3052P...... 5.95 
6502.,........ 225 
6504А......... 1.95 
6507.......... 3.49 
6510...,...... 9.95 
6520.......... 1.75 
6522.......... 2.95 
6525.,.....„.. 4.95 
9520:.;,,..... 14.95 
55929: oec» vk 26090 
6532.......... 6.49 
6545-1........ 2.49 
6551.,........ 3.29 
Є560.,..„...... 10.95 
бб” viv ER 14.95 
6569.......‹,. 10.95 
РРР ‚10.95 
6581 (12У).... 14.95 
6582 (9V)...... 14.95 
8360.......... 10.95 
8501........., 10.95 
8502.......... 5.95 
8563.,...».... 15.95 
8564.,........ 12.95 
8506: ье eww 3x 15.95 
8701........„. 9.95 
8721..... woe 14.95 
8722..,.....,. 7.95 
*251104-04., 10.95 
318018-03.....15.95 
318019-03..... 15.95 
318020-04..... 15.95 
| 325302-01.....15.95 
*325572-01..... 24.95 
*82S100PLA™... 13.95 
901225-01.,... 11.95 
901226-01..... 11.95 
901227-03..... 11.95 
901229-05. ,..15.95 


“Мо specs. available 
**Note: 828100PLA = 
U17 (C-64) 


AY -5-1013A .. 895 2. 95 


Тһе ММ5321 is а TV camera sync generator designed to 
supply the basic sync functions for either calor or mono- 
chrome 525 line/ 60Hz interfaced and camera video recorder 
applications. COLOR BURST GATE & SYNC 

ALLOW STABLE COLOR OPERATION 


ММ5321М............ 911.95 
INTERSIL Also Available! 
ганс HI-SPEED CNIOS 


Part No. 


Part No. 


74НСОО............ 25 |74HC'75..... TE 
74HCO2 Фаағкіӛзлаыйа 25 74АҢС221........ wh 99 
74НСО4............ 29 |7АНҢС240.........., .79 
тансов.,. . . 29 |74HC244.,....,.-.- .79 
7АНС10......... ve 29 |74ҢС245.,......... -89 
74HC14..,...,...-. .49 | 74HC253....,....,. .59 
74HC30 пала та а m yana .29 7аАңСс259....,...... 65 
7АНС32......,...., 29 1|74НС273...,....... -79 
7АНС74........ ... 39 |7АНСЗУ3..,,,..,... ./9 
74НС75..,,......,. 9 |7АНС374..,,,:,.... .79 
7АНС?б.,.......... .45 |7АҢбС2895.,,,.......1.19 
74HCB5........ eazy 9 [74HC688..,........ 79 
74HCB6.......... . .39 |74ҢС943..,,,...... 8.95 
74HC123.. ........ 89 |74HC4040.. ;. .. 89 
74ҢС125....,...... -49 |74НС4049..,.,..., .59 


7АңС132.., ,.. .. “4а | 74HC4050. 
74HC138... ....... 49 
7АНС135.,......... 49 


"wr v 59 
74HC4060. ........ 1.08 
74НС4511.,..... 129 


74HC154..,.... . . 1.19 |74ҢС4514.........1.19 
74НС163..,,....... -65 | 74HC4538.....,.., 89 
74HC174.... ...... 69 | 74HC4543. . , 291.49 


TAHCTDO , ..... 74HCT139. 


жерк та r^ .59 


ТАНСТО2 ....,...... -29 |7АНСТ157.,....,.... 69 
7T4HC TOA --. ажа 29 74HCT174. “ав... 69 
JAHCTOR a ww... 29 | 74HOTI75...,. 2... 59 
74HCTIC .. veer 29 | 7Т4НСТ240.,,,..... 99 
74HCT32 , 42 29|74HCT244... . . . 9 
TAMCT?74 wie ,. 49 | 7AHCT245. .,.... 2148 
TAHCTBB .,.,.... ‚ -49 | 74HCT373.. .... 119 


ТАНСТІ 28 T4AHCT374.. 


ТАССО... сч ` GELEE EE E E] 
74002. палар R RE .28 
7T4COA 4333*w»vtiYxW ‚29 


74СОВ.,,...,...... 35 | 74С240 желк d 
74С10........ .... .35 | 74C244.....,,..... 129 
TAC VA. ............ 49 | 74С373............ 1.44 
FACS! ,,.......... .35 |740374.. ,,..,. 1.44 
TATA ey er a e on -59 | 740912............ 7.95 
TACOS ............ 1.39 | 746915 sias as 1.99 
ТАС... ........ OD | 74C820...,,,...,., 995 

7АСӘЗ21...:........ 9.95 


74С80.,........ 


DSO0O28CN. ........ 1. 39 
TLO74CN. .,.,..,.. 89 JL М14В8М.......... 49 
TLOBACN.. ..,... 99 | DS14C88N (CMOS) 1. 19 
AF100-ICN... .. , -8.95 | LM1489N.......... 49 
(М3З0О?М.,......... .45 | DS1 ACSON (CMOS) 1.19 
(МЗОӨК..,..., ... 125 |1. М1496М..,,....,, . 
LM311N. ..,,.... . .45 | MC164BP.. ME ЕЕ 
LM317T. .....-... 79 | LMT1871N.......... 295 
LM318N. .....4s 4,» .99 | LM1872N.. 2.95 
LM319N. ...,.,.,.. .99 L.M1896N-1. , ae 1.59 
LM323K. ...... , 3.95 | ULN2003A... . re. 99 
LM324N. .,,....... -39 | XR2206..,......... 3.95 
LM338K. ....... (4.495 | XB2211........ 2.95 
(МЗ39М..,....... .39 | ХН2243...... ..... 1.95 
(Ғ347М.......... .1.79 | DS26LS29CN..... . 449 
(.М348М.,,........ 69 | D226LS31CN. .... 1.19 
(М350Т............ 2.95 | DS26LS32CN.. . 1.19 
LF351N.......... + -39 | DS26LS33CN..,.... 195 
LF353N.. ......... .49 |І М2901М........ .49 
LF355N...... -.... .79 | LM2907N.. ‚ 2.49 
LF356N..... ees. 79 | LM2917N (8 pin). . v». 1.55 
LF357N....... .. 109 | MC3419CL .....,.. 985 
LM358N. .......... 49 | MC3446N..... . 2.95 
LM360N. ......- 2.19 | MC3450P.... ..... 295 
М361М........... 1.78 | МОЗАТОР.......... 195 
(МӘЗВОМ-В..,...... .99 | MC3471P....... 495 
LM386IN-3. ıı rse. GD | МОЗАТӘР.,,,,, 4.78 


(М387М.,.,.--.... -99 


ІМЗ39ЗМ........... -39 | МОЗАВ?Р,,.,...,. 1.69 
LM399H. .......... 295 | (МЗ3900М........ .49 
LF411CN. еа -79 | _МЗӘО|5М.......... 1.19 
TL497ACN. ,... s 2.68 tenn a MTS з 
4 4 4244“. “ ene Š 
NESSSV. (Cs 21 BE m = LM3916N...,.,....1.95 
XR-L555. . 7 МЕ5532............ ah 


7805K (LM340K.5) .. 1.29 


DR ertet 58 7812K (LM340K-12). 1.29 
LM567V. DE BOUE “а 7815K (LM340K- 15). 1.29 
""-"autty"AM + 7805T (LM340T-5) .4 49 
NESS2N. ..,....- + -89 | 7812Т (LM340T-12). .49 
LM741CN. nasara 29 | 7845T (LM340T-15). . 
LM747CN.....«.« » -59 | 7905K (LM320K-5) .. 1.35 
МС1350........... 1.49 | 7905Т (LM33201-5)., .59 
МС 1372р, жЖазачача 2.48 75472. «кока ф ао ша ьа а 59 
МСІЗ?Т?Р...... ... 3.19 | 75477......... ...129 
MC1398P.......... 8.95 | 76477. . «жа ак ee 
LM1414N.......... 129 | MC1 45406P. . ME ыы. 295 
ow Profile Wire Wrap (Gold) Levet 53 
B pinLP - m VW 6 ре -- жа ұта .58 
14 pin (ІР..... ..... .12] 14 pinWW..,....., 65 
16 pin LP Dac. -13 | 16 pinWW.....,... .69 
24 pn LP..... ..... (25 | 24 pin WW... , 1.19 
28ріп (Р......,... 27 | 2BpinWW.. „s... 1.39 
40 pin Р... ,..4.... .29 | 40pinWW......... 1.88 


Soidertail Standard (Gold & Tin) & Header Plug Sockets Alsa Available 


PARTIAL LISTING + OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! • CALL FOR QUANTITY DISCOUNTS 
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Inquiry 127 


5 Component 
Testing 

* Point-to- 
Point Wiring 

* 31/62 
Connection 


Extender Boards 
Designed for 
Troubleshooting 
and Testing 

JE419 (Pictured) 


JE4 19 (sw'Extender 22/44Connector) . . $19.95 
ЈЕ421 (угежепдег, 31/62 Connector) . . $19.95 


Commodore VIC-20 and C-64 
Motherboards 


May have totroubleshoot or justuse for spare parts. 
CV20 Includes: (1) 6560, (2) 6522, (1) 6502, (2) 
6116P-4, and much more! 

CV64 Includes:(1) 6567, (1) 6581, (1) 6510, (1) 82- 
S100PLA, (1) 901227-03, (2)6526, and much more! 
CV20 (ус-20мотегһогга). . . . « 
08903-3 (samsvic-20 Schematics)... 
CV64 (C-64 Motherboard)... . .. $ 
08906-8 (SAMS c-64 Schematics)... . $19.95 


Additional Commodore Accessories 
*CM-1 (300B Modem VIC-20, C-64) . $19.95 
*JE232CM (n5232 nter. VIC-20, c-64) . $39.95 
CPS-1 0 (C-64 Power Supply). = ə . . 
CPS-128 (c-128PowerSupply. ... 


“Also compatible with C-128 in 64 mode only. 


p њр Paw 
ZUCKERBSARD 
TANDY 1000 
Expansion Memory 
Half Card 
Expand the memory of your 
Tandy 1000 (128K Version) to 
as much as 640K. Also includes 
DMA controller chip. 
Includes 512K RAM. asaan $119.95 
Plug-in Clock option chip (only) $39.95 


SALE! 20Meg Hard Disk SALE! 
T20MB 20MB Hard Disk Drive Board 

for Tandy 1000 .. $579:95 $494.95 
SX20MB 20MB Hard Disk Drive Board 

for Tandy 10005Х%589:95 $499.95 


TANDY 1000 
Multifunction 
Board with 
Clock Calendar 


Expand the memory on your Tandy 1000 (128K Version) to as 
muchas 640K. Complete with an RS232 port, clock/calendar, 
RAM Disk, Printer Spooler and on-board DMA controller chip. 


MTAN-512K inctudes 512к нам... $199.95 


$20 Minimum Order — U.S. Funds Only 
Shipping: Add 5% plus $1.50 Insurance 


Send $1.00 Postage for a 
FREE Seasonal Flyer 


FAX 415-592-2503 
8/87 


INTRODUCING JAMECO'S NEW 
COMPUTER KITS!! 
Jameco's IBM" AT Compatible Kit! 
Mini-286 6/8/10/12 MHz Kit! 


Part No. Description Price 


JE 1015 ХТ/АТ StyleKeyboard. ... $ 59.95 
41256-120 512KRAM (18 Chips).. $ 71.10 
ЈЕ 1012 Baby AT Ғір-Тар Case. ... $ 79.95 
JE1032 200W Power Supply. . . . . $ 99.95 
JE1022 5%"High Density Disk Drive $119.95 
JE1045 Hard Disk/Floppy Controller $199.95 
JE1003 Baby AT Motherboard 

(Zero-K RAM-inci. Award BIOS ROM) . $449.95 


e" Regular List $1,080.80 
SAVE $105.85! 

JE1008 IBM" AT Compatible Kit......... $974.95 

JE1059 EGAMonitor & Card SAVE $30.00 .. $569.95 


Jameco's IBM PC/XT Compatible Kit 


4164-150 128K RAM (18 Chips).... $20.70 
IBM-FCC Floppy Controller Card .. $34.95 
IBM-Case Flip-Tap Саве......... $ 
JE1015 ХТ/АТ Style Keyboard... 
JE1030 150 Watt Power Supply . . 
JE1050 Mono/Graph. Crd. w/PPot $69.95 
JE1020 5%" 0800 DiskDrive ... $99.95 
IBM-MON 12"Mono.Green Monitor $99.95 
IBM-MB XT Motherboard (Zero-K RAM-incl. 

DTK/ERSO BIOS ROM).. $99.95 


FREE! QUICKSOFT PC 
WRITE WORD PROCESSING 
SOFTWARE INCLUDED! 


Regular List $590.30 
JE1004 (IBM" PC/XT Compatible Kit). . . . . $499.95 
Jameco's 4.77/8MHz Turbo IBM Compatible Kit 


Same as JE1004 except comes with 640K RAM, TURBO 4.77/8MHz motherboard, 
JE1071 multi МО with controller and graphics, and AMBER monitor. 


SAVE $146.50 Regular List $746.45 
JE1005 (IBM" PC/XT Turbo Compatible Kit) . $599.95 


IBM Compatible Motherboards 


* 477/8MHz operation (Turbo only). E! 
- 8087 Math Co- bilit H 
ыш gA 
TURBO 4.77/eMHz.. $#29-95 $119.95 
ІВМ-МВ 4.77мн:2.... 6309.25 $ 99.95 

Additional Add-Ons Available! 
Color Graphics Card | EGA Card for PC/XT/AT 


. for 


* Graphics: 720 x 348 * 16 out of 64 colors 


* Text: 40 or 80 x 25 - Graphics: 320 or 640x ; 
* Manual included 


200, Manual included 


JE1052.......... $59.95 | JE1055. ......... $199.95 
I/O Cards for Multi ИО w/Controller 
PC/XT/AT | &Graphics for PC/XT 


* Printer Port 
4 'RS232 Port 
* Game Port 
* Manual included 


JE1060 (Pictured) 


JE1060 votorxt. ... $69.95 
JE1065 votorar. . . . $69.95 


«Printer port * RS232 port * Floppy controller 
* Graphics - Manual included 


JETOI s riinan $159.95 


ІВМ isa registered trademark of Intemational Business Machines 


ч 


E 


California Residents: Add 6%, 615% or 7% Sales Tax 


VISA" 


P9 99 P b PV HH NN NN VN HZ HN NE V NNN 

b orere oro p ero o o a o o o a u анон o o нн қыны 
Darn ‘a 

К a к oh КЦ 
4^6 eee чч oe ee 


ee es te p m qa es ee о 


Part Dim. Contact Binding Р 
Мо. L" x W" Points Poste Price 
JE20 6%x % 100 0 $ 2.49 
JE21 3%х2% 400 0 $ 4.95 
JE22 6% х 1% 630 о $ 6.49 
JE23 6%х2% 830 0 $ 7.49 
ЈЕ24 6%x3% 1,360 2 $13.95 
ЈЕ25 6%x4% 1,660 з $24.95 
JE26 6%х5У 2,390 4 $29.95 
JE27 74х7% 3,220 4 $39.95 
Extended 80-Column 
Card for Apple //е 


* 80 Coi./64K RAM + Doubles 
amount of data your Apple ie 
can display as well as is mem- 
ory capacity - Ideal for word 
processing - Complete with 
instructions 


JE864 $59.95 
ADD-1 2 (Disk Drive ІІ, 114, Ие) $99. 95 


Additional Apple Compatible 
Products A Available 


‘Seagate 20, 20, 
30 & 40MB 
Half Height 
Hard Disk 
Drives 


Jameco PC/XT 
&AT Compatible 
Disk Drives 


30003 National Linear Data Book (82)...... $14.95 
30005 Logic Data Book - Vol. ІІ (84)....... $14.95 
30009  intersilData Book (86)........... $ 9.95 
30032 National Linear Supplement (84). . . . . $ 6.95 


210830 Intel Memory Handbook (87). . . . ... $17.95 
230843 Intel Microsystem Hndbk. Set (87). . . . 


$9.95 


U2A1 8.95 
EG&G Rotron (3.125" square, 20 сіт) 


ы 


Data Sheets — 50% each 
Prices Subject to Change 


Send $1.00 Postage for a 
FREE 1987 CATALOG 


Telex: 176043 


©1987 Jameco Electronics 


1355 SHOREWAY RD., BELMONT, CA 94002 • FOR ORDERS ONLY 415-592-8097 - ALL OTHER INQUIRIES 415-592-8121 


Continental U.S. Inside California Technical Support 4 


(800) 421-5500 (800) 262-1710 (213) 973-7707 | 
ELS IBM COMPATIBLE 
TURBO SYSTEMS 


12 MHz 
TURBO TURBO 286 


e 640K of RAM e 640K of RAM (1 MB Motherboard) * 1 MB of RAM 

e 7 MHz Turbo Mode ° 8 MHz 80286 (For 10 MHz add 599) e 12 MHz 80286 

* Deluxe Keyboard e 1.2 MB Disk Drive e 1.2 MB Disk Drive 

° 8 Expansion Slots e AT-Style Keyboard/Case e AT Style Keyboard 
e 8 Expansion Slots e 8 Expansion Slots 


$398 5998 51488 51338 


CALL FOR SPECIAL PRICES ON SYSTEM PACKAGES 


HARD DISK ea ns HARD osa CARD 
gu $199 


21 MB Card 40 MB Card 


Controller (РС) 20 МВ %Ht Kit 30 MB % Ht. Kit E 
and Cables $298 $349 


e 21.3 MB Formatted liga Bark Zune e Plated Media 
* Lowpower e Light 2.4 Lbs. 


NO-SLOT CLOCK | 31,” DISK DRIVE 360K 
Ri Уры ENIM EXT, Өр % 49 FOR YOUR РС/ХТ/АТ DISK DRIVE 
ume 11+, Пе or tle 


30 MB for AT....5499 20 MB for AT....559 


720K Disk Drive for Mass Storage or for Tandon TM100-2 Full Ht. Replacement 
Down Loading to your Lap-Top or Drive for Your ІВМ PC or XT 
e Uses No Slot New IBM PS/2. Requires DOS 3.20 


= Ыш ne | $ 1 4 o 
Plug-in Clock Board for PC.....549 
DISK DRIVE FOR YOUR APPLE 1200 BAUD MODEM 


20 MB Hard Disk —  .2/99 [Internal 1200 Baud Сага 

lic ' Hard Disk Drive 5119 with Software s 599 

Пе '2 High Disk Drive. | 5119 | External 1200 Baud 5 3— — 7119 

lle, 11+ Disk Drive . 5129 [Internal 2400 Baud Card 

Grappler Printer Card 1 589 with Software. — — 5199 

11+ 16K RAM card. 539 | External 2400 Baud. 7 2199 

1MB RAM Card w/OK 3129 | Hayes 1200B Hayes Smartmodem 1200 5389 


1+, Пе Printer Card & Cable 549 Internal Card w/o Software. 5329 е “R dove EE А 
1+, Пе Cooling Fan —— 559 | Hayes 1200B { Аы аны 


% 
Internal Card w/Smartcom i| 359 aves Smartmodem 2400 589 


MICROSOFT DELUXE HIGH RESOLUTION MicroSpeed 
MS-DOS 3.20 KEYBOARD MONOCHROME Fast 88 


including DRAWER FLAT SCREEN 7 MHz Turbo 
GW-BASIC Ball-Bearing Slides with Amber or Green Monitor 
Ergonomic Palm Rest with Free Tilt-N-Swivel Base | Board For Your Lurbo | 


$88 | $48 598 | $99 
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EPSON PLOTTER 


FOUR PEN/FOUR | COLOR 


LIST PRICE 5599 

4 Waterbase Pens 
4 Oil Base Pens 
4 Ball Point Pens 
100 Sheets Coated Paper 
10 Sheets Overhead 

Transparency Ет. 
Top Rated Business Graphics Software 

Package for PC 529 
Parallel PC Cable 519 
HPGL Serial КІ | 


LIST PRICE 5299 4 
IN STOCK 
Call for Our 
Low Low Prices 


HI-RES RGB MONITOR 


ҒХ-8бе EX-800 LQ-800 LX-800 
FX-286e EX-1000 LQ-1000 LQ-2500 


5289 


LIST PRICE 5699 


e 16 Color .41 mm Dot Pitch 
e Free Tilt & Swivel Base 


e Large 14" Screen 
• 640 x 240 Non-glare Tube 


360K DISK DRIVE 


Built By Alpine Electronics to IBM Specifications, same as Qume 142 


$65 


LIST PRICE 5198 


10-99 100+ 
$6259 55980 


MOUSE 


With Pop-up Menus 


e Double density 


e Double-sided „ Half Height 


40 MB TAPE 
BACK-UP 


Software Options 
Dr. Halo Desktop Publishing 


81 8 Graphics $64 


LIST PRICE 795 


4901 W. Rosecrans Ave. Box 5046 


Hawthorne, СА 90251-5046 higher. 


e Fast - 9 Inch Per Second 
e Accurate - .1 mm Step Size 
e Four Pen/Four Color 


Prices at our seven store locations will be 


"The Epson Hi-80 is the final choice. It makes a name for itself at the low end of the price 
scale (5599) and the top end of the performance scale." 
PC MAGAZINE 


e Automatic Pen Capping 

e Standard Parallel Interfacing 

° Accepts Paper or Transparencies 
e One Year Epson Warranty 


HEWLETT 


U PACKARD LaserJet Ц 


%1748 


List Price 52495 


e New Improved Model 
e 512K RAM up to 4 MB 


e 8 Page Per Minute 
e 300 DPI Graphics 


EGA PACKAGE 


5499 


LIST PRICE 5998 
е Dual Mode Monitor 
е Non-glare .31 mm Dot Pitch 
е 640 x 350, 640 x 200 


DAISYWHEEL PRINTER 
LETTER QUALITY 


$198 


LIST PRICE 5499 
Parallel & Serial Option 


INTEL 


Math Co-Processor 


CARD & 
MONITOR 


Hi-res ЕСА video card...5149 
Hi-res EGA monitor...5369 


° EGA, CGA, MDA & HGA 
e 100% IBM Compatible 
e 256K of Video RAM 


ө 22 cps, Intelligently Bi-directional 

e Diablo 630 Compatibility 

e Proportional Spacing Plus 10, 12, 15 Pitch 
e Built-in 2K Buffer Expands to 6K 

e Uses Standard Ribbon and Wheel 


Dots-Perfect 


Letter Quality Upgrade 
For Your Epson 
FX/JX/RX/MX 


$59 


550 | 


8087-3 (5 MHz) 
8087-2 (8 MHz) 
8087-1 (10 MHz) 
80287-6 (6 MHz) 
80287-8 (8 MHz) 
80287-10 (10 MHz) 


Continental U.S.A. (800)421-5500 
Inside Calitornia (800)262-1710 


Ca. & Tx. residents add sales tax. Prices & 
availability subject to change without notice. 


Shipping & handling charges via UPS 
Ground 50c/Ib. UPS Air $1.00/Ib. Minimum 
charge $3.00. 


We accept cash, checks, credit cards or 
purchase orders from qualified firms and 
institutions. Minimum prepaid order $15.00. 


2 = 
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STATIC RAMS / DYNAMIC RAMS ж жж ж HIGH-TECH жж жж 


2101 256х4  (450ns) . 2708 


E ee NICKEL EXPRESS 69° —: 
2716-1 


2112 256x4 (450п5) 
TMS2532 


2114 1024x4 (4%50п5) 
2732 
PC/KT SPEED UP КІТ 82 
2732A-2 


2114L-4 1024x4 (450ns)}(LP) 
27C64 


2114L-2 1024x4  (200ns)LP] 
2114L-15 1024х4  (150ns](LP) 
TMS4044-4 4096x1 ({450п5) 
* INCREASE THE SPEEDOF YOUR PC BY 67% OR MORE! 2764 
* SIMPLE NO-SLOT INSTALLATION 2764-250 
* SOFTWARE OR HARDWARE SPEED SELECTION 2764-200 8192x8 (200п5Ң5М) 4.25 


TMM2016-150 2048x8  (150ns] 

TMM2016-100 2048x8 (100ns) 
+ 8 MHz V20 PROCESSOR & SOFTWARE INCLUDED MCMSE768 8192x8  (3EOnsiSVN23 PIN} 17-45 
* SELECT FOR 3 TURBO FREQUENCIES 2 COE M enun сыны 02 


EPROMS 


1024x8 (450ns) 4.95 
2048x8  (450ns)}(5V) 3.49 
2048x8 . (350ns)(5V) 3.95 
4096x8 1450п5)(5М) 5.95 
4096x8 {450ns)(5V} 3.95 
4096x8 (250ns}(SV)(21V РСМ) 3.95 
4096x8 (200nsM(5V)(21V РСМ) 4.25 
8192x8 (250ns)(5VHCMOS) 5.95 
B192x8 (450ns)(5V) 3.49 
8192х8 (250ns)(5V) 3.95 


HM6116-4 2048x8 — (200nsNCMOS) 
HM6116-3 2048x8  (150ns){CMOS) 
27C256 32768х8  (250ns)5V]CMOS) 10.95 
* EXTERNAL RESET SWITCH 27256 32768х8  i250ns)5V) 749 


HM6116LP-4 2048x8 (200ns)(CMOS)(LP} 
HM6116LP-3 2048x8 {150nsiiCMOS}ILP) 

* OPTIONAL 8088 8 MHz PROCESSOR AVAILABLE 27512 65536x8 (250п5)(5%) 11.95 
Certainearty PCs may not run а1В MHz-these machinas may be switched to ona ofthe 27С512 65536х8 (250ns)(SV}iCMOS) 12.95 


HM6116LP-2 2048x8 (120ns)(CMOS)iLP) 
HM6264P-15 8192x8 (150ns}{CMOS) 
slower speeds: 6.66 MHz=40% 7.37 MHz-55% 8.0 MHz-67% 5V-Single 5 Volt Supply 21V PGM:Program at 21 Volts 


HM6264LP-15 8192x8 (150ns}(CMOS)(LP} 
HM6264LP-12 8192x8 (120ns)(CMOS)ILP) 
HM43256LP-15 32768x8  (150ns)(CMOS)(LP) 
HM43256LP-12 32768x8 (120ns}(CMOS)(LP) 
HM43256LP-10 32768x8 (100ns)(CMOS)(LP) 
4116-250 16384x1 (250ns) 


ж kk SPOTLIGHT * Xx X x 


SPECTRONICS 


4116-200 
4116-150 
4116-120 
MK4332 
4164-150 
4164-120 
MCM6665 
TMS4164 
4164-REFRESH 
ТІМ54416 
41128-150 
TMS4464-15 
41256-150 
41256-100 


16384x1 
16384x1 
16384x1 
32768x1 
65536x1 
65536x1 
65536x1 
65536x1 
65536х1 
16384х4 
131072х1 
65536х4 
262144х1 
262144х1 


(2005) 
{150п») 
(120ns) 
(200п5) 
(150ns) 
{120п5) 
{200п5) 
{150п5) 
{150п5){НЕЕНЕ5Н) 
{150п5) 
(150ns] 
(150ns) 


U.S. AND CANADA 
ORDER TOLL FREE 


CORPORATION 


EPROM ERASERS 


HM51258-100 262144x1 

1 MB-120 1048576x1 

| 1MB-100 1048576x1 
LP-Low power 


(150ns) . F 
(100ns) д 
{100п5}(СМО5) . [- | Ев PE- 34 
(100ns . к | ! | i 
) Ш 


) 
REFRESH- Pin 1 Refresh 


8000 V 20 SERIES 5504 CRYSTALS таи HIGH SPEED CMOS 


8035 
8039 


1.49 
1.95 


8052AH BASIC 34.95 


8080 
8085 


2.95 
2.49 


8087 5 MHz 129.00 
B087-2 8 MHz 169.95 


8088 
B088-2 
8155 
8748 
8755 
B0286 


6.95 
9.95 
2.49 
7.95 
14.95 


129.95 


80287 6 MHz 199.95 
80287-8 8" 299.95 
80287-10 10" 399.95 


8200 


8205 
8212 
8216 
8224 
8237 
8237-5 
8250 
8251 
8251А 
8253 
8253-5 
8255 
8255-5 
8259 
8259-5 
8272 
8279 
8279-5 
8282 
8284 
8286 
8288 


7-80 


780-CPU 24 Min 1.69 


4.0 МН? 


азса СР 1.73 
za0a-CTC 1.68 
Z80A.DART 5.95 
Z80A-DMA 5.95 
Z&80A-PIO 1.63 
Тайа-510 0 5.55 
£BDA-SIO 1 5.95 


V20* 5 MHz 8.95 
V20*8MHz 10.95 
V30 8 MHz 13.95 
*Raplaces 8088 to 
speed up your PC 
by 10 to 40% 


CRT 
CONTROLLERS 


6845 4.95 
68845 8.95 
6847 11.95 
HD46505SP 6.95 
МС1372 2.95 
8275 26.95 
7220 19.95 
СНТ5027 12.95 
CRT5037 9.95 
TMS8918A 19.95 


DISK 
CONTROLLERS 


4.95 
9.95 
9,95 
12.95 
12.95 
19.95 
19.95 
29.95 
4.95 
4.95 
12.95 
12.95 
6.35 
6.95 
7.95 


ВІТ ВАТЕ 
GENERATORS 


МС14411 9,86 
ВИ 1941 4.95 
4702 3.95 
СОМЕ116 


1.0 MHZ 


6502 2.69 
65C02 (CMOS) 12.95 
6507 9.95 
6520 1.95 
6522 4.95 
6526 26.95 
6532 6.95 
6545 6.95 
6551 5.95 
6561 19.95 
6581 34.95 


6502A 2.95 
6520A 2.95 
6522A 5.95 
6532A 11.95 
6545A 7.95 
6551A 6.95 


3.0 MHz 


65028 6.55 


6800 
6802 
6803 
6809 
6809E 
6810 
6820 
6821 
6840 
6843 
6844 
6845 
6847 
6850 
6883 


OO TOO h а 
шошоошошюш 
(л лл лл єл ЛЛ 


32.768 KH2 .95 
2.95 

2.95 

1.95 

2. 097152 1.95 
2.4576 1.95 
3.2768 1.95 
3.579545 1.95 
1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.35 

1.95 

1.95 

1.95 

1.95 

1.95 

1.35 


‘CRYSTAL 
OSCILLATORS 


5.95 
5.95 
5.95 
5.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 


MAX232 7.95 
7М599532 19.95 
ULN2003 79 


741500 


| 741501 


741502 
741503 
741504 
741 505 
741508 
741509 
741.510 
741511 
741.512 
741513 
741514 
741515 
741520 
741521 
741522 
741527 
741528 
741530 
741532 
741533 
741537 
741538 
741542 
741547 
741548 
741551 
741573 
741574 
741575 
741576 
741583 
744585 
741586 
741590 
741592 
741593 
741595 
7415107 
7415109 
7415 112 
7415122 
7415123 
7415124 
7415125 
7415126 
7405132 
7405133 
7405136 
7415138 
7415139 
7415145 
7445147 
7415148 
7415151 
7415153 
74LS154 


741 5165 
741 5166 
7415169 
7415173 
7415174 
7415175 
7415191 
7415192 
7415193 
7415194 
7415195 
7405196 
7415197 
7415221 
7415240 
7415241 
7415242 
7415243 
7415244 
7415245 
7415251 
7415253 
7415256 
7415257 
7415258 
7415259 
7415260 
7415266 
7415273 
7415279 
7415280 
7415283 
7415290 
7415293 
7415299 
7415322 
7415323 
7415364 
7415365 
74105367 
7415368 
7405373 
7405374 
7445375 
7415377 
7445378 
7415390 
741 5393 
7415541 
7415624 
7445640 
7415645 
7415669 
7415670 
7415682 
7415683 
74LS684 
74LS688 


A new family of high speed CMOS logic featuring 
the speed of low power Schottky (Bns typical gate 
propagation delay), combined with the advantages of 
CMOS: very low power consumption. superior noise 
immunity, and improved output drive. 


74HC00 


74HC: Operate at CMOS logic levels and are ideal 
for new, all-CMOS designs. 


74HCOO 
74HCO2 
74HCO04 
74HC08 
74HC10 
74HC14 
74HC20 


| 74HC27 


74HC30 
74HC32 
74HC51 
74HC74 
74HC85 
74HC86 
74HC93 
74HC107 
74HC103 
74HC112 
74HC125 
74HC132 
74HC133 
74HC138 
74HC139 


74HC148 
74HC151 
74HC154 
74HC157 
74HC158 
74HC163 
74HC175 
74HC240 
74HC244 
74HC245 
74HC257 
74HC259 
74HC273 
74HC299 
74HC368 
74HC373 
74HC374 
74HC390 
74HC393 
74HC4017 
74HC4020 
74HC4049 
74HC4050 


7486700 


74HCT: Direct, drop-in replacements for LS TTL 
and can be intermixed with 7416 in the жатма circuit. 


74HCTOO 
74HCTO02 
74HCTOA 
74HCTO8 
74HCT10 
74HCT11 
74HCT27 
74HCT30 
74HCT32 


| 74HCT74 


74HCT75 

74HCT138 
74НСТ139 
74HCT154 
74НСТ157 
74HCT158 
74HCT161 
74HCT164 


74HCT 166 
74HCT174 
74HCT 193 
74HCT194 
74HCT240 
74HCT241 
74HCT244 
74HCT245 
74HCT257 
74HCT259 
74HCT273 
74HCT367 
74HCT373 
74HCT374 
74HCT393 
74HCT4017 
74HCT4040 
74HCT4060 


2804-310 2 5.95 UARTS 


3242 7.95 7415155 
6.0 MHz = 3341 495 7415156 
1308.СРЏ 3.75 


Za0B-CTC 4.25 TW “on? и CIRCUITS Run os 3415162 
MM5369 1.95 


21308.10 4.25 2651 MC34B7 2.95 74LS160 
&BO0B-DART 14.95 IM6402 MM5365-EST 1.95 11690 19.95 74LS161 
ОНО 0 12.95 IM6403 MM58157 12.95 2513-0011? 6.95 74L5162 
28068.10 2 1296 INSB250 ММ68174 11.95 AY5-2376 11.95 74LS163 
286571 2106 15.95 N516450 MSM5832 2.95 AY5-3600 PRO 11.95 74LS164 


NEW STORE HOURS! М-Ғ: 9-7, SAT: 9-5 & SUN: 12-4 
Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 


IDR IVI IC le а S PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: Minimum order 510.00. „For shipping and + |include $2.50 tor UPS 
Ground and $3.50 for UPS Air, Orders over 1 Ib. and loreign orders may require additonal 

110 Knowles Drive, Los Gatos, CA 95030 

Toll Free 800-538-5000 * (408) 866-6200 
turer. All merchandise subject lo prior sale. A lull сору ollour terms is желілі | upon 


shipping charges —please contaci our sates дертин los Кычан CA residents 
must include applicable sales tax АЙ merchandise ic warranted for 90 days unitas 

FAX (408) 378-8927 * Telex 171-110 eques. 
COPYRIGHT 1987 JOR 09 Inquiry 129 


Otherwise slated. Prices ace subject lo change without notice. We are not responsible for 

typographical errors. We reserve he right Lo limit quantities and to substitute manutac- 

THE JOA MICRODEVICES LOGO IS A REGISTERED TRADEMARK ОР JDA MICRODEVICES. JOR INSTRUMENTS AND JOR MICRODEVICES ARE TRADEMARKS OF JOA MICRODEVICES. 
ІВМ IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CORPORATION. APPLE 15 А TRADEMARK OF APPLE COMPUTER. 


2. 
74L8783 22.95 | 
811595 1.49 
811596 1.49 
811597 1.49 
8115098 1.49 
25152521 2.80 
25152569 2.80 
261531 1.95 
261532 1.95 


74F74 

74F86 

J4F13EB 1.69 
74F138 3.69 
74F157 1.89 
74F240 2.29 
7АҒ2АА 3.29 


74F251 1.89 
TAF253 1.63 
74F157 1.69 
T4F2BO 1,79 
74F283 3.95 
74F373 4.28 
74F374 4.23 


2523352 


EGA CARD AND MONITOR NOW ONLY 5569! 
CMOS 7400/9000 74300 VOLTAGE 
.19 14419 4.95 19 74147 2. 72450 29 245163 1. REGULATORS TLO66 LM733 


14433 14.95 қ 74148 . 74502 1 745168 71071 | LM741 
14497 6. І 74150 : 74503 : 745174 . TO-220 CASE 11072 : LM747 
4503 - Ё 74151 : 74504 ; 745175 . 78051 .44 17905Т .59 11074 { LM748 
4511 4 i 74153 : 74505 E 745188 1. 7808Т . 7308T .59 т.081 . MC1330 
4516 и қ 74154 . 74508 А 745189 1. 78127 . 79127 .59 11082 ў МС 1350 
4518 ) | 74155 : 74510 р 745195 1. 7815T . 7915Т .59 Т1084 i МС 1372 
4522 i | 74157 | 74515 é 745196 2. | LM301 . LM1414 
4526 : | 74159 ; 74530 ; 745197 2. TO-3 CASE LM309K 1. LM1458 
4527 i . 74161 74532 с 745226 3. 7805K 1.59 7905K 1.69 ] LM311 : LM1488 
4528 А қ 74163 5 74537 Е 745240 1. 7812K 1.39 7912K 1.49 LM311H : LM1489 
4529 n : 74164 | 74538 г 745241 1. LM317K 3. LM1496 
4532 i , 74165 | 74574 : 745244 1. TO-93 CASE LM317T . LM1812 
4538 ) | 74166 Е 74585 : 745257 . 781.05 .44 79105 .69 LM318 i LM1889 
4541 ы І 74175 , 74S86 : 745253 . 78112 .49 179112 1.49 LM319 ULN2003 
4553 : К 74177 ә 745112  . 745258 . LM320 see7900 ХН2206 
4585 2 74178 ў 745124 2. 745280 1. ОТНЕН УОІТАСЕ НЕб5 LM322 95  XR2211 
4702 : 74181 ў 748138 . 745287 1. LM323K SV ЗА TO-3 4.79 LM323K 4. XR2240 
74С00 . : 74182 ; 74SMO . 745288 1. LM338K Ай; SA ТО-3 6.95 1M324 Ў МРО2907 
24С14 . . 74184 : 7465151 . 745299 2. LM331 . LM2917 
24С74 i К 24191 : 745153 . 745373 1. LM334 А СА3046 
3 : ; ] 745157 . 745374 1. LM335 : CA3081 
74С85 1. . 74194 : 745158 . 745471 {б SOCKETS LM336 Р СА3082 
JACS5 . . 74196 : 745161 1. 745571 1-99 100+ LM337K 2. CA3086 
74C150 5. қ 74197 : 10 LM338K 6. CA3130E 
74С151 2. : 74199 ; : j LM339 i CA3146 
74C161 . . 74221 è $ k LM340 sea7800 CA3160 
74C163 . : 74246 : DATA АСО И с LM350T 4.60  MC3373 
74С164 1. К 74247 : | : . LF353 59 — MC3470 
74С192 1. : 74248 . ADCO800 15.55 8T26 i ў М LF356 à MC3480 
74C193 1. | 74249 . АОС0804 3.49 8728 қ | : LF357 3 МС3487 
74С221 2. : 74251 ‘ ADCO809 4.49 ВТ95 5 E у LM358 : LM3900 
74C240 1. А 74265 ADCOB816 14.95 8T96 2 3 ` LM380 . LM3909 
74С244 1. А 74273 $ ADC0817 9.95 8T97 A N ^ е LM383 à LM3911 
р 74278 : ADCO831 8.95. aT98 ; | ' LM386 . LM3914 
| 74367 DACO800 4.49 DM8131 ; LM393 | МС4024 
74С911 8.95 І 74368 : DACO806 1.95 DP8304 i PIN WW . LM394H : MC4044 
74C917 12.95 Е 9368 | DACO808 2.95 058833 . PIN WW : : TL494 Ў RC4136 
74C922 449 Я 9602 : DAC1020 8.25 058835 : РІМ WW . . Т1.497 ! НС4558 
74С923 4.95 а 9637 4 DAC1022 5.95 058836 : PIN WW - . NESSS : LM13600 
74C926 7.95 i 96502 MC1408L8 2.95 DS8837 ; РІМ WW : . МЕ556 3 75107 
PIN WW . МЕ558 2 75110 
PIN WW - . | МЕ564 К 75150 
PIN WW . . LM565 : 75154 


EDGECARD CONNECTORS 36 PIN CENTRONICS INTERSIL à г LM566 149 75188 


| LM567 . 75189 

100 PIN ST — S-100 .125 ICL7106 9.95 PIN ДЕ 4.95 CALL МЕ570 : 75451 

100 РІМ Ww 5-100  .125 а. IDCEN36 RIBBON CABLE И 1CL7107 12.95 24 PIN ЖЕ 5.95 CALL | NE590 1 75452 

62 PIN $T IBM PC .100 1. CEN36 SOLDER CUP | ICL7660 2.95 28 РІМ ZIF 6.95 CALL МЕ592 j 75453 

60 PIN ST APPLE .100 2 FEMALE ICL8038 4.95 40 PIN ZIF 9.95 CALL LM710 . 75477 E 
44 PIN ST STD .156 1. IDCEN36/F RIBBON CABLE ICM7207A 5.95 ZIF-TEXTOOL LM723 49 75492 79 


44 PIN WW STD .156 CEN36PC  RTANGLE PC MOUNT 4. ІСМ7208 15,95 (ТЕНО INSERTION FORCE) H-TO-5 CAN. K-TO-3, T-TO-220 


DIODES/OPTO/TRANSISTORS 
DESCRIPTION ------ 1N751 25 4N26 


1N759 4N27 
HIGH RELIABILITY TOOLED Mp os anes 
1N 4N33 
ST iC SOCKETS beaded 79 | a9 [1.09 1N5402 | 4N37 
HIGH RELIABILITY TOOLED scUEOSUsT КВРО2 i MCT-2 
WWICSOCKETS 2 | AUGATaxww |130 |10 |2л0 [240 |2.50 | | - KBUBA 38 меті 
COMPONENT CARRIES MDA330-2 . TIL-111 
(DIP HEADERS) 2N3906 


RIBBON CABLE „= { 2м440› 
DIP PLUGS (IDC) : 2N4403 
FOR ORDERING INSTRUCTIONS SEE D-SUBMINIATURE BELOW К 26045 

TIP31 


D-SUBMINIATURE LED DISPLAYS 


DESCRIPTION ORDER BY ж FND-357(359) СОМ CATHODE .362" 
| 9 | 15 | 19 | 25 | 37 | 50 | % FND-500(503) СОМ CATHODE 5" 149 


| MALE | DBxxP | T a x: FND-507(510) СОМ ANODE 5" 149 
soroen cur ма [omes [ae [iis 14611150235 432. c a: MAN-74 COM CATHODE 3" 9% 
MAN-74 COM CATHODE .3" 93 
RIGHT ANGLE E Ж — TIL-313 СОМ CATHODE 3" дБ 
PCSOLDER | FEMALE | DBxxSR_ | 125|1.55| — [2.00] 
wimE ВАР | MALE | D&xxeww | 1.59| 2.56) ~~ [3.89 |s.e0| — | о Re д 
FEMALE | DBxxSwW | 2.76 | 427| -- | 6.84|9.95) — | 
IDC | MALE — | 10ВххР | 2.70[2.95| .. |3.98|5.70| . | : DIFFUSED LEOS 

1-99 100-UP 

RIBBON CABLE | FEMALE |IDBxxS | 2.92 3.20| -.. |433|676| ~. | JUMBO RED Tn 


EN METAL | MHOODxx | 125|1.25| 1.30| 130| — | JUMBO GREEN 11% 

GREY HOODxx | .65 | .65 | — | .65 | 75 | ABO ыы. т 

ORDERING INSTRUCTIONS: INSERT THE NUMBER OF CONTACTS IN THE POSITION Ее Hs: 
MARKED "xx" OF THE "ORDER BY” PART NUMBER LISTED. 


EXAMPLE: A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE DBI5PR. 
MOUNTING HAROWARE 51.00 (ҮТЕТЕТІ SWITCHES 


SPDT MINI-TOGGLE ON-ON 
DPDT MINI-TOGGLE ON-ON 


IDC CONNECTORS DPDT MINI-TOGGLE ОМ-ОҒҒ-ОМ 


ҮТЕР вй! nuvecorsecitodsiresitfi SPST MINI-PUSHBUTT ON N.O 


CONTACTS SPST MINI-PUSHBUTTON М.С. 
DESCRIPTION ORDER BY 16 [20 |126 | за |40 |50. BCD OUTPUT 10 POSITION 6 PIN DIP 


—RIGHTANGLE SOLDER HEADER | IpHxxsR 1.85 [1.38 [1.76 [2.31 |272 |333] ЧЁ pn 
— —— —  WWHEADER | IDHxxw 1.86 [2.98 [3.84 [450 |528 |663 | DIP SWITCHES 


— RIGHT ANGLE WW HEADER | IDHxxWR |2.05 [3.28 [4.22 [4.45 [4.80 |7.30 | a POSITION — Б ?POBTION 
| RIBBON HEADER SOCKET — |iDSxx — |.79 |.99 [1.39 [1.59 [1.29 [2.25 | Mass.) SPOSITION 90 10POSITION 
[RIBBON HEADER — — [1DM«x | ~- |550 [6.25 |7.00 |7-50 |850| |, 

FOR ORDERING INSTRUCTIONS SEE D-SUBMINIATURE ABOVE RIBBON CABLE 


| just wanted to thank you for prov iding excellent 

HARD TO FIND SHORTING products, service and support. 1 recently purchased 

as e a PC-XT compatibiesystemand find 1t tobea quality 
SNAPABLE" HEADERS BLOCKS 


CAN BE SNAPPEDAPARTTO product. 1 found your price tobe competitve and your 
MAKE ANY SIZE HEADER, CONTACTS technical assist, order department aud customer 
ALLWITH Л" CENTERS SPACED service outstanding. 1 look forward to doing 


EIE a SENE businesswith you in the future and have recommended 


STRAIGHTLEAD 243 5/$1.00 you to many of my friends and customers 


BIGHT ANGLE 2.53 Todd Жар icc 


CALL FOR VOLUME QUOTES COPYRIGHT 1987 JOR MICRODEVICES Inquiry 129 


MODEM fin $9995 им), MODEM i» 210995 


n m | PAGE WIRE WRAP WIRE WIRE WRAP PROTOTYPE CARDS 
BARGAIN HUNTERS CORNER PRECUT ASSORTMENT | ЕҢ-4 EPOXY GLASS LAMINATE 
IN ASSORTED COLORS 527.50 DGE-CARD FINGER 


100еа: 5.5”, 6.0", 6.5", 7.0" Жы” 4 E. 
300 BAUD MODEM i OR IBM гаа са ee a an abs айы йоту ДИЙ Б, 
| 500ea: 3.0", 3.5", 4.0" Dg o6. Mg pe EE S ч 


INCLUDES ASCII PRO-EZ SOFTWARE SPOOLS 


100 fast $4.30 250 feet $7.25 
500 feet 513.25 1000 feet$21.95 
| Ш Please specify color: 
4 


Blue, Black, Yellow ог Red 


720K FLOPPY DISK DRIVE song ange ae RETE uou 
EXTENDER CARES 4 MID умы озш a 
BY MITSUBISHI IBM-PC $29.95 Щ мен: (n 829. 
х 5%” HALF HEIGHT IBM-AT _ AT 


IBM-PRAT LARGE +5V & GROUND PLANES 
* 96 TPI 


x 100% IBM COMPATIBLE f э " "^ ы eji - BARE - NO D 
x DOUBLE SIDED/OUAD DENSITY ‚ x 2 HORIZONTAL BUS 


ONLY $99.95 ia 4 Е АРРІЕ 


BARE - NO FOIL PADS 
HORIZONTAL BUS 


SPECIAL ENDS 8/31/87 | ai NEQUAM Ya 
SOCKET-WRAP I.D.™ FRAME STYLE SWITCHING POWER SUPPLIES 


SLIPS OVER WIRE WRAP PINS 
н IDENTIFIES PIN NUMBERS ON WRAP TRANSFORMERS P$ ІВМ $89 95 
DE OF BOARD - » 
* CAN WRITE ON PLASTIC; SUCH ASIC # : 3 * FOR IBM PC-XT COMPATIBLE 
PARTE PCK. OF 5 135 WATTS 
IDWRAP 08 10 1. 25. н *5V @ 15A, «12V @ 4.2A 
IDWRAP 14 -5V (2 БА, -12V @.БА 


10 
ПАР % В i * ONE YEAR WARRANTY 
5 
5 
5 


ОТТАР 29 25 PIN D-SUB PS4BM 150 
Dun GENDER ! PS-IBM-150 $79.95 


IDWRAP 28 5 1.95 CHANGERS : * FOR ІВМ PC-XT COMPATIBLE 


PLEASE ORDER BY NUMBER OF * 150 WATTS 
PACKAGES (PCK. OF) $7.95 * +12V @ 5.2A, *5V @ 16А 
-12V @ БА, -5V @.5A 
* ONE YEAR WARRANTY 


CAPACITDRS DATARASE EPROM ERASER 934,85 $80.9 
* ERASES 2 IN 10 MINUTES PS-AT 89.95 
cue NEUES ESO MEE Ш s For IBM PC-ATCOMPATELE 
PREVENTS UV LIGHT 


PS. 
+ 220 WAITS SAT 
FROM ESCAPING 


am £f » «БМ @ 22A, «12V @ BA 
-5V @ .5A, -12V @ .5A 
* 1 YEAR WARRANTY 


Ya WATT RESISTORS 


5% CARBON FILM ALL STANDARD VALUES P$-À $49.95 
FROM 1 OHM TO 10 MEG. OHM * USE TO POWER APPLE TYPE 
50 PCS saxnevole .025 1000 PCS same value .015 * 45V @ 7A 12V Q 3A 


-5V (2 .5A, -12V @ 5A 
x APPLE POWER CONNECTOR 


RESISTOR NETWORKS 


| 10 PIN 9 RESISTOR . 7 
пее 8 PIN 7 RESISTOR | Р5-1558 534.85 


i * * 75 WATTS, ULAPPROVED 
50V 15 474 ; 16 РІМ В RESISTOR Р « +5\/ Q 7A, 12V @ ЗА 


16 РІМ — 15RESISTOR 1. ABE Ea One SV mb 
ELECTROLYTIC 14 PIN | 7RESISTOR ————— 
ADIAL 14 РІМ 13 RESISTOR 


BOOKS ev STEVE CIARCIA MUFFIN FANS 


3.1550 14.9 3.63" SQ 14.95 


SPECIALS ON BYPASS CAPACITORS ZEO COMPUTER 3.18" SQUARE 16.95 


.01 4f CERAMIC DISC 100/55.00 ШИ ciacur ceuan voc з 6' LINE CORDS 
o .01 uf MONOLITHIC 100/3810.00 CIACUIT CELLAR VOL 2 2 conductor 39  3conductor .84 
70 .1 uf CERAMIC DISC 100/86.50 CIACUIT CELLAR VOL 3 j 3 conductor w/femaie socket 71.49 


iev 125 Ж 1 yt MONOLITHIC 100/$12.50 Ж СРС CELLAR VOL 4 i EMI FILTER $4.95 


LITHIUM BATTERY 2 VOLUME SET 


AS USED IN CLOCK CIRCUITS 


PART TIE 
38 x 6.50 À M 


U-204-3 | 3.94 x8.45" | | [ 2 | 260 un i THE INDUSTRY STANDARD 


нк Талын а-ы ——I Ic 2 | rerum по $1 29.95 
i NEW STORE HOURS! M-F: 9-7, SAT: 9-5 & SUN: 12-4 
Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 


- " PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING. 

JDR Microdevices zs nmm RSS urs 
110 Knowles Drive, Los Gatos, СА 95030 musi пазе appicabie tales tax. All merchandise Io waranled fu O0 durs ios 
Toll Free 800-538-5000 © (408) 866-6200 mpor enon We resen tne right to порс М/с аге пой responsible o 
FAX (408) 378-8927 © Telex 171-110 max "998 09 fo pror cale. A fuf copy ol our terms із available upon 
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THE JOR MICRODEVICES LOGO IS A REGISTEHED TRADEMARK OF ЈОН MICRODEVICES. JOA INSTRUMENTS AND JOA MICRODEVICES ARE TRADEMARKS OF JOR MICROOEVICES 
ІВМ 15 A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CORPORATION. APPLE 15 А TRADEMARK OF APPLE COMPUTER 


U.S. & CANADA ORDER TOLL FREE 800-538-5000 


MONITOR STANDS 
MODEL M$-100 $12.95 


* TILTS AND SWIVELS 
“ STURDY ABS PLASTIC CONSTRUCTION 


MODEL М5-200 $39.95 

* TILTS AND SWIVELS 

* BUILT-IN PDWER STATION 
INDEPENDANTLY CONTROLS UP TO 5 
120 VOLTAC OUTLETS 

* BUILT-IN SURGE SUPRESSOR 

* ULAPPROVED 
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жм 
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DISK DRIVES 
FOR APPLE COMPUTERS 


АР-150 
$99.95 


* “АНТ, DIRECT DRIVE 
* 10036 APPLE COMPATIBLE 


M “ SIX MONTH WARRANTY 


AP-135 
$129.95 


* FULL HT SHUGART MECHANISM 
* DIRECT REPLACEMENT FOR APPLE 


* SIX MONTH WARRANTY 


AD-3C 
$139.95 


+ 100% APPLE Ис COMPATIBLE, 
READY TO PLUG IN W/ SHIELDED 
BLE & MOLDED 


CA 19 РІ 
CONNECTO 

* FAST, RELIABLE SLIMLINE DIRECT 
DRIVE 


* SIX MONTH WARRANTY 


FDD CONTROLLER CARD $49.95 
Ис ADAPTOR CABLE $19.95 
ADAPTS STANDARD APPLE DRIVES 
FOR USE WITH APPLE lic 


KB-1000 $70.95 


CASE WITH KEYBOAAD 
FOR APPLE TYPE MOTHERBOARD 


« USER DEFINED FUNCTION KEYS 
+ NUMERIC KEYPAD W/ CURSOR CONTROL 
+ CAPS LOCK * AUTO-HEPEAT 


JOYSTICK 80-10 $19.95 


* SET X-Y AXIS FOR AUTO CENTER OR 
FREE MOVEMENT 

* FIRE BUTTON FOR USE WITH GAME 
SOFTWARE 

* ATTRACTIVE, SOLID, PLASTIC CASE 

* INCLUDES ADAPTOR CABLE FOR IBM, 
APPLE П, Пе 


CALL FOR VOLUME QUOTES 


CRT MONITORS FOR ALL APPLICATIONS 


EGA MONITOR 
EGA & CGA COMPATIBLE 
SCANNING FREQUENCIES: 

15.75 / 21.85 KHz 
RES: 640 x 200 / 350 
31mm DOT PITCH, 25 MHz 
16 COLORS OUT OF 64 
14", BLACK MATRIX SCREEN 


$399.95 


RGB MONITOR 

« COLOR/ GREEN/AMBER 
SWITCH ON REAR 

* DIGITAL RGB-IBM COMPATIBLE 

* 14" NON-GLARE SCREEN 

* RESOLUTION: 640H x 240V 

* .38mm DOT PITCH 

* CABLE FOR iBM PC INCLUDED 


$299.95 


APELE шаш ii CARDS 


MES | 
EPROM PROGRAMMER 
* DUPLICATE OR BURN ANY 
27xx SERIES EPROM 
(2716 TO 27128) 
« MENU-DRIVEN SOFTWARE 
* HIGH SPEED WRITE ALGO- 


RITHM 
RP-525 5509: 


MOLDED INTERFACE CABLES 


6 FOOT, 100% SHIELDED, MEETS FCC 


( y yy 
——— Әр 


IBM PARALLEL PRINTER CABLE 
CENTRONICS (MALE TO FEMALE) 15. 
CENTRONICS (MALE TO MALE) 1 
MODEM CABLE (FOR ІВМ) 

RS232 SERIAL (MALE TO FEMALE) 
RS232 SERIAL (MALE TO MALE) 
KEYBOARD EXTENDER (COILED) 
APPLE П JOYSTICK EXTENDER 


PND BOW 
558555959 


SWITCH BOXES 


ALL LINES SWITCHED, GOLO PLATED 
CONNECTORS, QUALITY SWITCHES 


2 WAY 538.85 


a CONNECTS 2 PRINTERS TO 1 
COMPUTER OR VICE VERSA 


AB-P iCENTAONICS PARALLEL) 
AB- $ du. SERIAL) _ 


= f 


SWAY 998.05 


+ CONNECTS 3 PRINTERS TO 1 
COMPUTER OR VICE VERSA 


SWITCH-3P /CENTRON!CS PARALLEL) 
ЕШІТЕН-35 (RS232 SERIAL) 


POWER STRIP $9.95 


JOR PART it: POWER-STRIP 


* 15 AMP CIRCUIT BREAKER 
* 6 RECEPTACLES 

* 6 FOOT POWER CORD 

* PILOT SWITCH 


WITH SURGE PROTECTION 


ЈОН PART iit MT-650 


$12.85 


16K RAMCARD 


* FULL 2 YEAR WARRANTY 

* EXPAND YOUR 48K MACHINE 
TO AFULL 64K OF MEMORY 

* CAN BE USED IN PLACE OF 
THE APPLE LANGUAGE CARD 


IC TEST CARD 


* QUICKLY TESTS MANY 
COMMON ICs 

* DISPLAYS PASS OR FAIL 

* TEST 4000 & 74HC SERIES 
CMOS. 7400. 74LS. 74L, 
74H & 74S 


IC-TESTER 512995 
C. ITOH RITEMAN 11 PRINTER 


* 160 CPS ав ze CPS NLO 

*9x9 DOT MAT 

» SUPPORTS EPSON/IEM GR ARCS 

* FRICTION AND PIN FEE 

* VARIABLE LINE SPACING. AND PITCH 


$219.95 


IGM PRINTER CABLE $8.85 
REPLACEMENT REBEDM CARTRIDGE $7.85 


—— NASHUA DISKETTES 


NASHUA DISKETTES WERE JUDGED TO HAVE 
THE HIGHEST POLISH AND RECORDED 
AMPLITUDE OF ANY DISKETTES TESTED 
{COMPARING FLOPPY DISKS, BYTE 9/84) 


N-MD2D DS/DD 5'4"SOFT $9.90 
N-MD2F DS/QUAD5%" SOFT 818.95 
М-МО2Н DS/HD 5%" FORAT 524.95 
N-FD1 SS/DD 8" SOFT 527.95 
N-FD2D DS/DD 8" SOFT $34.95 


BULK DISKETTE SALE 


5'4" SOFT SECTOR, DS/DD 
W/TYVEC SLEEVES & HUB RINGS 


$999 690. 590-і 


ВОК ОР 10  BULKQTYSO BULK QTY 250 


DISKETTE FILES 


Б" DISKFILE 3v" DESKFILE 
HOLDS 70 HOLDS 40 


$8.05 $9.95 


| 5'4" MITSUBISHI DS/HD 
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SOLDER STATION 


JDR PART Я: 168-2C 


| * FULLY ADJUSTABLE HEAT 

SETTING WITH ТІР TEMP- 
ERATURE READOUT 

* QUICK HEATING AND 
RECOVERY 

* VARIETY OF REPLACE- 
MENTTIPSARE AVAILABLE 

* RANGE: 200°-900°F 

» UL APPROVED 


FORTRONICS 
MONOCHROME 


* IBM COMPATIBLE TTL INPUT 

* 12" NON-GLARE SCREEN 

* МЕНҮ HIGH RESOLUTION: 
1100 LINES (CENTER) 

* 25 MHz BANDWIDTH 

* CABLE FOR IBM PC INCLUDED 


AMBER OR GREEN AVAILABLE 


20 MEGABYTE 
HARD DISK CARD 


* SAVESSPACE AND REDUCES POWER 
CONSUMPTION 

* IDEAL FOR PCs WITH FULL HEIGHT 
FLOPPIES 

* LEAVES ROOM FOR А HALF LENGTH 
CARD IN ADJACENT SLOT 


ONLY 5389 
SP Seagate 


9/4" HARD DISK DRIVES 


| 57.225 HALF HT 20MB 65ms $275 


&Y-23B8 HALF HT 30MB 65ms (RLL) S299 
51-25] HALF HT 40MB 40ms $599 


| ST-277 HALF HT 60MB 40ms(RLL) CALL 


ST-4038 FULL HT 30MB 40ms $559 
ST-4096 FULL HT 80MB 285 $1195 


Ve HEIGHT FLOPPY DISK DRIVES 


514" TEAC FD-55B DS/DD $109.95 
5'4" TEAC FD-55F Ds;QUAD $124.95 
514" TEAC FD-55GFV DS/HD $154.95 
$129.95 
312" TOSHIBA KITDS/DD $149.95 
KIT INCLUDES MOUNTING HARDWARE TO 
FIT 5/4" SLOT & FACEPLATES FOR AT & XT 


TEAC SPECIFICATION MANUAL 135.00 


| TEAC MAINTENANCE MANUAL 625.00 


V; HT MNTG HARDWARE FOR IBM 8295 
MOUNTING RAILS FOR IBM AT 54.35 
"Y"POWERCABLE FOR 5'4" FDDs $2.85 
574" FDD POWER CONNECTORS £1.15 


DISK DRIVE ENCLOSURES 
WITH POWER SUPPLIES 


CAB-28¥5 DUAL SLIMLINE 5%” $4995 
CAB-1FH5 FULL HT 514“ 5509: 
САЙ-2598 DUAL SLIMLINE в” $2099 
CAB-2FH8 DUAL FULLHT8” 521995 


BUILD STEVE CIARCIA'S 


INTELLIGENT 


EPROM PROGRAMMER 


AS SEEN IN BYTE, OCT. 86 


* STAND-ALONE OR RS-232 SERIAL 
OPERATION 

* MENU SELECTABLE EPRDM T YPES— 
NO CONFIGURATION JUMPERS 

+ PROGRAMS ALL 5V 27XXX EPROMS 
FROM 2716 TO 27512 

* READ. COPY OR VERIFY EPROM 

* UPLOAO/DOWNLOAD INTEL HEX FILES 

+ PROGRAMMER DRIVER USER 
MODIFIABLE 


Kit mcludes РСВ 
& aft components 
excep! case & 
power supply 
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20 MEG HARD DISK DRIVE ON А CARD $389! 


NEW! 
MCT-MGMIO 5119.95 


* HERCULES COMPATIBLE MONO- 
CHROME GRAPHICS, 720 x 384 PIXELS 

» 1 STANDARD SERIAL PORT INSTALLED, 
OPTIONAL 2nd PORT AVAILABLE 

* 1PARALLEL PORT AND REAL TIME 
CLOCK/CALENDAR INCLUDED 

+ SUPPORTS BOTH DS/DD & DS/aD 
WHEN USED W/DOS 3.2 OR JFORMAT 


EVERYTHING-IN-ONE CARD 


QUALITY IBM COMPATIBLE тасран 
TURBO 4.77 / 8 MHZ $129.95 


JDR PART # MCT-TURBO 


+ 4.77 OR 8 MHz OPERATION WITH 8088-2 
& OPTIONAL 8087-2 CO- PROCESSOR 

* DYNAMICALLY ADJUSTSSPEED DURING 
DISKETTE OPERATION FOR MAXIMUM 
THROUGHPUT AND RELIABILITY 

* CHOICE OF NORMAL / TURBO MODE OR 
SOFTWARE SELECT PROCESSOR SPEED 


STANDARD MOTHERBOARD 


JOR PART #: MCT-XTMB 


80286 6 / 8 МН? 


JDR PART # MCT-ATMB 
* 8 SLOT (2 EIGHT BIT, 6 SIXTEEN БІТ) AT 
MOTHERBOARD 
* HARDWARE SELECTION OF 6 OR 8 MHz 
* 1 WAIT STATE 
* RESET SWITCH, FRONT PANEL LED 
INDICATOR AND KEYLOCK SUPPORTED 


5108.85 


5499.00 


* SOCKETS FOR 1 МВ OF RAM AND 802870N 


BOARD 
* ON BOARD BATTERY BACKED CLOCK 
OPERATES WITH PC-DOS OR MS-DOS 


312” FDD KIT 
BY TOSHIBA 


JDR PART Ж: FDD-3.5 KIT 


+ 720K FORMAT, DOS 3.2 COMPATIBLE 

+ ALLOWS DATA INTERCHANGE WITH 
NEW IBM MACHINES 

* MOUNTING HARDWARE FOR 5/7." SLOT 

* FACEPLATES FOR BOTH AT & XT 


$149.95 


IBM XT STYLE 
COMPUTER CASE 


AN ATTRACTIVE STEEL CASE WITH 
A HINGED LIO FITS THE POPULAR PC/XT 
COMPATIBLE MOTHERBOARDS 


* SWITCH CUT-DUT ON SIDE FOR PC/XT 
STYLE POWER SUPPLY 

* CUT-OUT FOR B EXPANSION SLOTS 

* ALL HARDWARE INCLUDED 


$34.95 


AT STYLE SLIDE TYPE CASE 
AT STYLE SLIDE TYPE CASE 


IBM COMPATIBLE 
FLOPPY DISK DRIVE 


JOR PART #: FDD-360 


GOOD QUALITY DRIVES 
BY MAJOR MANUFACTURERS SUCH AS 
QUME, TANDON & CDC 


e Б" HALF HEIGHT a DS/DD 
3600 STORAGE CAPACITY — » 4B TPI 


969.95 


BUILD YOUR DWN 256K 
XT GOMPATIBLE SYSTEM 


АТ MOTHERBOARD 510995 
РКО-В108 (А $20 VALUE) FREE! 
258К RAM . 52655 
130W POWER SUPPLY 56895 
FLIP-TOP CASE 53415 
MCT-5150 KEYBOARD — 5895 
380K DRIVE 58995 
FDD CONTROLLER 53415 
MONOBRAPHIDS CARD 358% 
FORTROWICS MONITOR 188% 


TOTAL: 558612 


ІВМ COMPATIBLE KEYBOARDS 


* 


EIE PIE 


Ыы 
Gg і: 


kcd LELES TTE сын 
зул ме се 
+ 


MCT-5150 358. 95 


XT STYLE LAYO 


: MCT-5060 $59.95 
* IBM AT STYLE LAYOUT 


* SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIBLES 

* EXTRA LARGE SHIFT & RETURN KEYS 

* LED INDICATORS FOR SCROLL. CAPS & 


NUMBER LOCK 

* AUTO REPEAT FEATURE 

MCT-5339 ($89.95 

«ІВМ ENHANCED STYLE LAYOUT 

* SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIBLES 

* 12 FUNCTION KEYS 

* EXTRA LARGE SHIFT & RETURN KEYS 

* LED INDICATORS FOR SCROLL, CAPS & 
NUMBER LOCK 

* AUTO REPEAT FEATURE 

+ SEPARATE CURSOR PAD 


MCT-5151 $79.95 


KB5151'* EQIUVALENT 


EASYDATA MODEMS 


All models feature auto-dial/answer/redial on busy, Hayes compatible, powerup self 
test, touchtone or pulse dialing, built-in speaker, PC Talk ЇН Communications 
software, Bell Systems 103 & 212A full or half duplex and more. 


INTERNAL 
EASYDATA-12H $99.95 


1200 BAUD HALF CARD 


EASYDATA-12B $119.95 


1200 BAUD 10" CARD 


EASYDATA-24B $199.95 


2400 BAUD FULL CARD 


ENTERNAL 


NO SOFTWARE INCLUDED 


EASYDATA-12D — $119.95 


1200BAUD 


EASYDATA-24D $219.95 


2400 BAUD 


MCT DISPLAY CARDS 
MCT-EGA $179.95 


100% ІВМ COMPATIBLE, PASSES ІВМ EGA DIAGNOSIICS 


* COMPATIBLE WITH !BM EGA, COLOR GRAPHICS 
AND MONOCHROME ADAPTORS 

* TRIPLE SCANNING FREQUENCY FOR DISPLAY 
ON EGA, STANDARD RGB OR HIGH RES- 
OLUTION MONOCHROME MONITOR 

* FULL 256K OF VIDEO RAM ALLOWS 640 x 350 
PIXELS IN 16 OF 64 COLORS 


| « LIGHT PEN INTERFACE 


MCT-C6 


COMPATIBLE WITH IBM COLOR GRAPHICS STANDARD 

* SHORT SLOT CARD USES VLSI CHIPS TO 

INSURE RELIABILITY 
* SUPPORTS RGB, COMPOSITE MONOCHROME 

& COLOR AND AN RF MODULATOR OUTPUT 
* 320 x 200 COLOR GRAPHICS MODE 
* 640 x 200 MONOGRAPHICS MODE 
* LIGHT PEN INTERFACE 


MCT-MGP 


COMPATIBLE WITH (BM MONOCHROME AND HERCULES GRAPHICS STANDARDS 

* SHORT SLOT CARD USES VLSI CHIPS TO 

INSURE RELIABILITY 
* PARALLEL PRINTER PDRT, CONFIGURABLE AS 

LPT1 OR LPT2 
* 720 x 348 GRAPHICS MODE 
* LOTUS COMPATIBLE 
* CAN RUN WITH COLOR GRAPHICS CARD IN 

THE SAME SYSTEM 


MCT DEVELOPMENT TOOLS 
PAL PROGRAMMER 


ONE ARRAY LOGIC CHIP CAN REPLACE 4-5 TTL ICs 
* PROGRAMS 20 & 24 PIN PALS FROM TI, 


$269.95 


READING, MAP BUILDING & BURNING 
THE SECURITY FUSE 
* READ AND SAVE BURN PROFILES IN 
JEDEC FORMAT ON YOUR DISK 
5985 


CUPL STARTER KIT 
MCT-MP microprocessor PROGRAMMER $199.95 


PROGRAMS 8741/2/8/9 PROCESSOR CHIPS 


+ EASY TO USE MENU-DRIVEN SOFTWARE 
SUPPORTS READ, WRITE, BLANK CHECK 
AND VERIFY OPERATIONS 

* PORT ADDRESS SELECTION 15 USER 
CONFIGURABLE 

* SAVE AND RESTORE PROGRAM IMAGES 
ON DISK 

+ INCLUDES SOFTWARE FOR STANDARD 
HEX AND INTEL HEX FORMATS 


MCT-EPROM EPROM PROGRAMMERS $129.95 


PROGRAMS 27хх AND 27ххх SERIES EPROMS UP T O 27512 


« SUPPORTS VARIOUS MANUFACTURERS 
FORMATSWITH 12.5, 21 AND 25 VOLT 
PROGRAMMIMG 

* MENU-DRIVEN SOFTWARE ALLOWS 
EASY MANIPULATION OF DATA FILES 

x SPLIT OR COMBINE THE CONTENTS OF 
SEVERAL EPROMS OF DIFFERENT SIZES 

• READ, WRITE, COPY, ERASE CHECK AND 
VERIFY WITH EASY ONE KEY SELECTION 

+ INCLUDES SOFTWARE FOR STANDARD 
HEX AND INTEL HEX FORMATS 


A GANG PROGRAMMER 518985 
10 GANG PROGRAMMER 529985 


MCT PRODUCTS CARRY A ONE YEAR WARRANTY COPYRIGHT 1987 JDR к^ 


MODEM it, $9995 


MULTIFUNCTION CARDS 


FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-MF $79.95 


ALL THE FEATURES OF AST'S SIX PACK PLUS AT HALF THE PRICE! 


+ 0-3A8K DYNAMIC RAM USING 4164s [URINE e 

* INCLUDES SERIAL PORT, PARALLEL PRINTER e p ln df -. a 
PORT, GAME CONTROLLER PORT AND de de e Hd ес: Eje см үлі: 
CLOCK/CALENDAR ELS к Ше өл 4. 

* SOFTWARE FOR А RAMDISK, PRINT SPOOLER 
AND CLOCK/CALENDAR 


MCT-ATMF $139.95 


ADDS UP TO 3 MB OF t BIT RAM ida THE AT 
+ USER EXPANDABLE TO 1.5 MB OF ON-BOARD | zer, 
MEMORY (NO MEMORY INSTALLED) i Е TÉTWO 
* FLEXIBLE ADDRESS CONFIGURATION 37 
* INCLUDES SERIAL PORT AND PARALLEL PORT 
« OPTIONAL PIGGYBACK BOARD PERMITS 
EXPANSION TO 3 MB 


ATMF-SERIAL 2nd SERIAL PORT 52485 
MCT-ATMF-MC 52085 


. PIGGYBACK BOARD (ZERO K INSTALLED) 


MCT-MIO 


A PERFECT COMPANION FOR OUR MOTHERBOARD 
* 2 DRIVE FLOPPY DISK CONTROLLER 
* INCLUDES SERIALPORT, PARALLEL PORT, 
GAME PORT AND CLOCK/CALENDAR 
WITH BATTERY BACK-UP 
« SOFTWARE FOR A RAMDISK, PRINT SPOOLER 
AND CLOCK/CALENDAR 


MIO-SERIAL — 2nd SERIAL Pont 158% 


MCT-IO $59.95 


USE WITH MCT-FH FOR А MINIMUM OF SLOTS USED 
* SERIAL PORT ADDRESSABLE AS СОМ1, COM2, 
COM3 OR сома 
* PARALLEL PRINTER PORT ADDRESSABLE AS 
LPT1 OT LPT2 (x378 OR x278) 
* CLOCK/CALENDAR WITH A BATTERY 
BACK-UP 


10-SERIAL 2nd SERIAL PORT 51582 


MCT-ATIO 


USE WITH MCT-ATFH FOR A MINIMUM OF SLOTS USED 


+ SERIAL PORT ADDRESSABLE AS СОМ, COM2, 
COM3 OR COM4 һ ha et 
* PARALLEL PRINTER PORT ADDRESSABLE AS xd Ч Wi 


LPTA OR LPTB [x378 OR х278) -å 2” 
+ GAME PORT - SHOR! = | 
+ USES 16450 SERIAL SUPPORT CHIPS FOR HIGH > e101 . = Шы, 


SPEED OPERATION IN AN AT Es ^ к М 
ATIO-SERIAL — 2ndsERiALPORT 2495 n IN 


FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-RAM $69.95 


A CONTIGUOUS MEMORY SOLUTION FOR YOUR SHORT OR REGULAR SLOT 


* SHORT SLOT, LOW POWER P C COMPATIBLE 
DESIGN 

* CAN OFFER UP TO 576K OF ADOITIONAL 
MEMORY 

+ USER SELECTABLE CONFIGURATION 
AMOUNTS OF 192, 384, 512, 256 & 576K, 
USING COMBINA TIONS OF 64 & 256К RAM 


MCT-ATRAM $149.95 


A POWER USER'S DREAM, 4MB OF MEMORY FOR THE AT 
. USER EXPANDABLE ТО2МВ OF ON-BOARD HE ІҢ ІШІҢ; VER c. LM t 


RY 
• USES FULL 16 BIT PARITY CHECKED MEMORY, | лт бар xr har 


64K OR 256K DYNAMIC RAM RI ЙТ ЙН T. 

* FLEXIBLE STARTING ADDRESS, ROUND OUT үү un fi Ul je 
CONVENTIONAL MEMORY TO 640K & ADD ati LN ji iMm u 
EXTENDED MEMORY ABOVE 1MB ДАН a 


MCT-ATRAM-MC — :395 © 


2MB PIGGYBACK BOARD (ZERO K INST ALLED) 


MCT-EMS 


$129.95 


ZMB OF LOTUS/INTEL/MICROSOFT COMPATIBLE MEMORY FOR THE XT 
+ CONFORMS TOLOTUS/INTEL EMS RESEESE 


Жем BS 


+ USEREXPANDABLE TO 2 MB а 
Tun 


* USES 64K OR 256K DYNAMIC RAM үзі сі 
(МО MEMORY INSTALLED} i 
+ USE AS EXPANDED OR CONVENTIONAL 

MEMORY, RAMDISK OR SPOOLER 

+ SOFTWARE INCLUDES EMS DEVICE DRIVERS, 
| PRINT SPOOLER AND RAMDISK 


MGT-ATEMS 


ЕШЕ 
ЕЕЕ 


ieee ae 


AT VERSION OF THE MCT-EMS 513985 


4: JDR Microdevices е 


FÜR ІВМ 
WITH SOFTWARE 


MODEM іш 519995 


SS Seagate 

HARD DISK SYSTEMS 

20 MB 30 MB 
$339 5399 


| Systems include half height hard disk drive, hard disk drive controller, 
| cables and instructions. Drives are pre-tested and warranted for one year. | 


Seagate 40 MB AT DRIVE 


FAST 40ms ACCESS TIME 


DISK CONTROLLER CARDS 


FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-FDC $34.95 


QUALITY DESIGN OFFERS 4 FLOPPY CONTROL IN A SINGLE SLOT 


* INTERFACES UP TO 4 FDDs TO AN IBM 
PC OR COMPATIBLE 

* INCLUDES CABLING FOR 2 INTERNAL 
DRIVES 

* USES STANDARD DB37 CONNECTOR 
FOR EXTERNAL DRIVES 

* SUPPORTS BOTH DS/DD AND DS/QD 
WHEN USED W^ DOS 3.2 OR JFORMAT 


MCT-HDC 5 95 


HARD DISK CONTROL FOR WHAT OTHERS CHARGE FOR FLOPPY CONTROL 


“ІВМ XT COMPATIBLE CONTROLLER 
SUPPORTS 16 DRIVE SIZES INCLUDING 
5, 10, 20, 30 & 40MB 

* OPTIONS INCLUDE THE ABILITY TO 
DIVIDE 1 LARGE DRIVE INTO 2 
SMALLER, LOGICAL DRIVES 

* INCLUDES CABLING FOR 1 INTERNAL 


MCT-RLL AL 19.95 


GET UP TO 50% MORE STORAGE SPACE ON YOUR HARD DISK 


« INCREASES THE CAPACITY OF PLATED 
MEOIA DRIVES BY 50% 

* RLL 2,7 ENCODING FOR MORE 
RELIABLE STORAGE і 

* TRANSFER RATE IS ALSO 50% FASTER; 
750K/sac vs 500K/sec 

* USE WITH ST-238 DRIVE TO ACHIEVE 
30: MB IN A HALF HEIGHT SLOT 


МОТ-ҒН 9138.95 


STARVED FOR SLOTS? SATISFY IT WITH THIS TIMELY DESIGN 
* INTERFACES UP TO2FDDs & 2 HDDs ' 


| « CABLING FOR 2 FDOs & 1 HDD 


+ FLOPPY INTERFACE SUPPORTS BOTH 
DS/DD & DS/QD WHEN USED WITH 
DOS 3.2 OR JFORMAT 

* ALL POPULAR HDD SIZES ARE 
SUPPORTED. INCLUDING 5, 10, 20, 30& = 
40MB 

* CAN DIVIDE 1 LARGE DRIVE INTO 2 
SMALLER, LOGICAL DRIVES 


MCT-ATFH 4 69.95 


FLOPPY AN D HARD DISK CONTROL IN A TRUE AT DESIGN 
* AT COMPATIBLE, CONTROL UP TO2 W j 
360K/720K OR 1.2MB FDDs AS WELL | 
AS 2 HDDs USING THE AT STANDARD 
CONTROL TABLES 
* SUPPORTS AT STYLE FRONT PANEL 
LED TO INDICATE HD ACTIVITY 
* 16 BIT BUSS PROVIDES RAPID DATA 
TRANSFERS 
* FULLY SUPPORTED BY AT BIOS 
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ВОМВ 


YOU CHOOSE THE BEST ARTICLE EACH MONTH 


BYTE'songoing monitor box (BOMB) lets you rate each article you've read 
in BYTE as excellent, good, fair, or poor. Each month, you can mail in the 
BOMB card found in the back of the issue. We tally your votes, total the 
points, tell you who won, and award the two top-rated nonstaff authors $100 


ARTICLE? РАСЕ ARTICLE AUTHOR(S) 
1 37 Місгођуќес .......................... staff 
2 45 What's Мемг......................... staff 
3 68 Ask BYTE/Circuit Cellar 
POCO AR Каар canons Ciarcia 
4 81 Book Reviews....................... Lane, 
Shammas, 
Beinhorn 
5 101 The New Generation: 
Under the Covers .................. Ciarcia 
6 113 The New Generation: 
Head to Head....................... Vose, Betz, 
Tazelaar 
7 117 Ciarcia's Circuit Cellar: Using 
the ImageWise Video Digitizer, 
Part 2: Colorization............... Ciarcia 
8 123 Creating Fractals.................. McWorter, 
Tazelaar 
9 135 Insidethe 82786 
Graphics Chip ..................... Nicholls 
10 147 А Prolog Primer ................... Clocksin 
11 161 Simulating a 
Microprocessor .................... Lane 


and $50, respectively. Ап additional $50 award for quality goes to the non- 
staff author with the best average score (total points divided by the number 
of voters). If you prefer, you can use BIX as your method of voting. We 
welcome your participation. 


ARTICLE? РАСЕ ARTICLE AUTHOR(S) 

12 171 Constraint Logic 

Programming ...................... Lassez 
13 177 Opening the Prolog III 

UnDIVOESe 25225305002 RR Colmerauer 
14 185 Logic Grammars .................. Szpakowicz 
15 201 The Macintosh 8Е................. Loeb 
16 207 Two High-Performance PC 

AT Compatibles ................... Unger 
17 213 80386 Accelerator Boards ....... Crabb 
18 219 Macintosh C Compilers 

Revisted oiir eoe West 
19 224 386|ASM/LINK 1.1е............. Trask 
20 229 BackComm and 

iude Talk... eere Fixmer 
21 232 А CAD for All Incomes........... Robinson 
22 243 Computing at Chaos Manor: 

Faster, Bigger, Better ............ Pournelle 
23 257 Focus on Algorithms: 

Search and Destroy ............... Pountain 
24 263 Applications Only: 

Moving Toward AI ................ Shapiro 
25 273 Best of BIX ......................... BIXen 


BOMB RESULTS 


The envelope has been opened, and the results for May are now official. 
The first-place award goes to Steve Ciarcia. His Circuit Cellar article, 
“Build a Gray-Scale Video Digitizer, Part 1; Display/Receiver," was а 


clear winner. The BYTE staff grabs second place for What’s New. This 
month's winner of $100 is John W. Seybold for “The Desktop-Publish- 
ing Phenomenon," which chronicled the development of desktop pub- 
Jishing. Jerry Pournelle's column, in which he says "Bye-Bye Big Kat," 
lands in the fourth position. Very few votes separated the next several 


places. BYTE staffers Jonathan Erickson, G. Michael Vose, and 
Charles Weston take fifth for their Product Preview “Тһе Tandon РАС 
286." Steve Ciarcia shows up again in sixth far Ask BYTE/Circuit Cel- 
lar Feedback. BYTE's Microbytes group, headed by Dennis Barker, 
takes seventh-place honors. Karl Brown wins $50 for “Build BERT, the 
Basic Educational Robot Trainer, Part 2." Mr. Brown also wins the $50 
bonus award for quality. Congratulations to all. 


COMING UP IN BYTE 


Features: 

The beginning of a three-part series on OS/2, 
Microsoft's new operating system. Plus features on 
associative memory, Karmarkar's algorithm, the С+ + 
programming language, and the Turing machine. 


Circuit Cellar: 
Build your own ІВМ PC AT clone. 


Programming Insights: 
Teaching screens new tricks and Ansi. Sys. 


Theme: 

Printer technologies includes articles on color printing 
technology, vector-to-raster conversion, page printers, print 
quality, color thermal transfer technology, hammer 
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bank technology, designing a print head, memory 
requirements of page printers, and strip buffer 
technology. 


Reviews: 

System reviews include the NEC MultiSpeed laptop, the 
Kaypro 386, and a comparison of the Proteus and PC 
Designs 12-MHz AT clones. We’ll also have a review of 
the Pixelworks Clipper graphics processor board. Language 
reviews include ALS Prolog, Actor, and PCMOS. 
Application reviews are a comparison of dBASE compilers 
and a look at DESQview 1.3. 


Апа More: 
Chaos Manor, Applications Only, Book Reviews, Best 
of BIX, Microbytes, and What's New. 


EDITORIAL INDEX BY COMPANY 


Index of companies covered in articles, columns, or news stories in this issue. 
Each reference is to the first page of the article or section in which the company name appears. 


COMPANY PAGE COMPANY PAGE COMPANY PAGE 
ADDISON-WESLEY.......cccccccceeeeeecceeees 45 DIGITAL COMMUNICATIONS PAPERBACK SOFTWARE ..................... 45 
ADOBE SYSTEMS ......................... 37 ASSOCIATES "ааыа 45 РЕАК65Ү5ТЕМб.......................... 219 
АПУАХСЕ.........................4444%4.ұө өне 16 — DIGITALEQUIPMENT ................ 161,219 PHAR LAP SOFTWARE............. 219 
ADVANCED TRANSDUCER DEVICES....37 DIGITAL RESEARCH .................. 135,213 PHOENIX COMPUTER PRODUCTS....... 243 
СрО Калы sce ke aere da 32.253* "DNE. ыыы ыны ыр л ec ыиы 45 PLIES DEVELOPMENT ....................... 45 
AMERICAN COMPUTER AND PRISM ELECTRONICS ........................ 45 
РЕВЇРНЕВА1$........................ 213,219 mI ee p PROXIMITY TECHNOLOGY ................. 45 
AMERICANMICRONICS ..................... 45 S СА 11140 ДД.е.еееы 16, GÜAETERDSCROREICR TATEN 5244 
AMORAP. Lu eter via tasai EE ORE RU ERE EEUU E ы ON о ENERO NR em EE 16. ыы А-а o rs 
APOLLO COMPUTER ........................ 219 FUJITSU AMERICA ....................... 37,45 BS DATA SYSTEMS.. нннеее 45 
APPLE COMPUTER .... 16, 45, 113, 185, 201, 
219, 263 GENERAL COMPUTER ...................... 207. SCO Sarees OR oo eoe aet 37 
АРВІСОТ 16 GENERIC ЅОЕТМАРЕ........................ 229 ЅНАВКРЕГЕСТВОМІСЗ................... 37, 45 
АРТЕСН | Utente 45 GENOA ЅҮЅТЕМ5............................. 117 SILILCON BEACH SOFTWARE ........ 37, 263 
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А5ТВЕБ5ЕАЕСН........................ 37, 207 
BIET ысы лайы ылас. 207-2482 ЯВМЫЫ бб ннн 16, 37, 101, 113,117, SPECTRA MICRO 
AUTODESK а а рза: 229 135, 185, 203, 213, 219, 229 DEVELOPMENT ................4 201, 219 
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NEG в 117 
NEC НОМЕ ELECTRONICS ................. 45 
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ted Edition BUTE Collector Prints 


Popular Byte cover artist Robert Tinney proudly offers these : 
flawless art prints, each individually signed and numbered, and 
part of an edition strictly limited to 1000 prints. Each is printed : 
сп 16" x 20", museum grade acid-free stock to ensure brilliance 
and flexibility for decades to come. The color separations for 
these sumptuous prints are made directly from the original 
paintings, helping to guarantee accurate reproduction. Robert 
Tinney himself personally inspects, signs and numbers each 
individual print, along with a Certificate of Authenticity which 
certifies the number limit and the destruction of the press plates. 


The price of these beautiful limited editions is just $55, or $45 
each if you order two or more. Your prints will be shipped flat 
via UPS Blue Label (2-day delivery), and carry an unconditional 
30-day guarantee. VISA, MasterCard or AmEx orders may call 
1-504-272-7266 daytime or evenings. Order now! 


ORDER FORM : 
Send me the following Prints at $55, or $45 each Ғог 2 or more. 
QTY Tide and # Amount 


| Intelligent Reflections 
| 
1 І - NH — 1 кашы шшш сше -— 


Rd wera >= Жш. 
H eee dm pisc. MAC cut — cte бы да as 
те 


LJ 
— ышынып eee eee 


D BE my D) VI rican Express account. 

| Card No.: Expires: 

- Мате: 4 > 
а Address; 
бй : City: State: Др: 

М Number Crunching ROBERT TINNEY GRAPHICS 

2 (3 Please send me your 1864 М. Pamela Dr. 

17 FREE color brochure. Baton Fipuga. Louisiana 70815 


BYTE ADVERTISING SALES STAFF: 


Dennis J. Riley, Advertising Sales Manager, One Phoenix Mill Lane, Peterborough, NH 03458, tel. (603) 924-9281 


NEW ENGLAND 
ME. NH. VT. МА, RI. 


ONTARIO, CANADA & EASTERN CANADA 


Paul McPherson Jr. (617) 262-1160 
McGraw-Hill Publications 

575 Boylston Street 

Boston, МА 02116 


ATLANTIC 

NY. NYC. CT. NJ (NORTH) 
Leah С. Rabinowitz (212) 512-2096 
McGraw-Hill Publications 

1221 Avenue of the Americas— 
39th Floor 

New York. NY 10020 


Dick McGurk (203) 968-7111 
McGraw-Hill Publications 
Building A—3rd Floor 

777 Long Ridge Road 
Stamford. CT 06902 


EAST 

PA, KY. OH. NJ (SOUTH). 
MD, УА, W.VA, DE. D.C. 
Danicl Ferro (215) 496-3833 
McGraw-Hill Publications 
Threc Parkway 

Philadelphia, PA 19102 


NORTHEAST MAIL ORDER 
AND RETAIL ACCOUNTS 


Bil Watson (603) 924-7255 
Опе Phoenix Mill Lane 
Peterborough, NH 03458 


SOUTHEAST 
NC, SC. GA. FL. AL. TN 


Carolyn Е, Lovett (404) 252-0626 


McGraw-Hill Publications 


4170 Ashford-Dunwoody Road 


Suite 420 
Alanta. GA 30319 


MIDWEST 
IL. MO, KS. ы ND. SD. 
NB. ІМ, МІ. 


Bob Denmead vor 751-3740 


McGraw-Hill Publications 
Blair Building 

645 North Michigan Avc. 
Chicago. IL 60611 


SOUTHWEST, ы 
. LA 


CO. WY, ОК, TX. AR 
(214) 644-1111 
McGraw-Hill Publications 


SOUTH PACIFIC 
SOUTHERN СА, AZ. 


NM. LAS VEGAS 


Jack Anderson (714) 557-6292 
McGraw-Hill Publications 
3001 Red Hill Avc. 

Building 21— Suite 222 

Сома Mesa, CA 92626 


Tom Нагусу (213) 480-5243 


McGraw-Hill Publications 


3333 Wilshire Boulevard #407 


Los Angeles, CA 90010 
NORTH РАСІГІС 


Hl. WA. 
MN. WI. 


OR. ID, MT. NORTHERN СА. 


NV (except LAS VEGAS), LIT. 


W. CANADA 


Mike Kisseberth (415) 362-4600 


McGraw-Hill Publications 
425 Battery Strect 
San Francisco. CA 94111 


Bill McAfee (415) 349-4100 


McGraw-Hill Publications 
951 Mariner's Istand Blvd.—3rd Floor, 


San Мисо. СА 94404 


8111 LBJ Freeway—Suite 1350 


Dallas, TX 75251 


International Advertising Sales Staff: 


Mr, Hans Csokor 
Publimedia 
Reisnerstrasse 61 
A-1037 Vienna, Austriu 
222 75 76 84 


Mrs. Gurit Gepner 
McGraw-Hill Publishing Co. 
PO Box 2156 

Bat Yam, 59121 fsracl 

3 866 561 321 39 


Mr. Fritz Krusebecker 
McGraw-Hill Publishing Co. 
Licbigstrasse 19 

D-6000 Frankfurt/Main 1 
West Germany 

69 72 01 81 
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Mrs. Maria Sarmiento 
Pedro Teixeira 8. Off. 320 
Iberia Mart | 

Madrid 4, Spain 

1 45 52 891 


Mr. Gert Moberg 

Andrew Karnig & Associates 
Finnbodavagen 

S-131 31 Nacka, Sweden 
8-44 0005 


Mr. Alain Faurc 
McGraw-Hill Publishing Co, 
128 Faubourg Saint Honore 
75008 Puris 

Franee 

(1) 42-89-03-81 


Mr. Arthur Scheffer 


MeGraw-Hill Publishing Co. 


24 Dover St. 
London W] X 3RA 
England 01 493 1451 


Manuela Capuano 


McGraw-Hill Publishing Co. 


Via Flavio Baracchini 1 
20123 Milan, ltaly 
02 86 90 617 


Seavex Lid. 

400 Orchard Road. #10-01 
Singapore 0923 

Republic of Singapore 
Tek 734-9790 

Telex RS35539 SEAVEX 


Seavex Lud. 

503 Wilson House 

19-27 Wyndham St. 
Central, Hong Kong 

Tel: 5-260149 

Telex: 60904 SEVEX HX 


Hiro Morita 


McGraw-Hill Publishing Со. 


Overseas Corp. 
Room 1528 
Kasumigaseki Bldg. 
3.2-5 Kasumigaseki, 
Chiyoda-Ku 

Tokyo 100, Japan 
А 58! 9811 


The Buyer's Mart (1x2) 
Mark Stone (603) 924-3754 
BYTE Publications 

Опе Phocnix Mil! Lane 
Peterborough, NH 03458 


BYTE BITS (2x3) 

Dan Harper (603) 924-6830 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 


BYTE Deck Mailings 
National 

Ed Wure (603) 924-6166 
BYTE Publications 

Опе Phoenix Mill Lune 
Peterborough, NH 03458 


AJEIC Computing Deck 

Mary Ann Goulding (603) 924-9281 
BYTE Publications 

One Phocnix Mill Lane 
Peterborough, NH 03458 


Mr. Ernest MeCrary 
Intcrnacional de 

Comunicacoes Ltda. 

Rua da Consolacao, 222 

Conjunto 103 


01302 Sao Paulo. S.P.. Brasil 


Tel: (11) 259-3811 
Telex: (100) 32122 EMBN 


HEADER 
SERVICE 


To get further information on the products advertised in BYTE, fill 
outthe reader service card by circling the numbers on the card that 
correspond to the inquiry number listed with the advertiser. This in- 
dex is provided as an additional service by the publisher, who 
assumes no liability for errors or omissions. 


* Correspond directly with company 


Alphabetical Index to Advertisers 


Inquiry No. Page No. 
2 ABSOFT . .“ “"жетғатттһткетап"” 274 
3 ADDMASTER ..... T 314 
4 ADVANCED COMPUTER PROD.307 
6 ALPHA PRODUCTS.......... 309 
* ALPS AMERICA  .,..... 64Q-AB 
7 AMDEK CORP...... ........ 41 


10 AMERICAN SEMICONDUCTOR72,73 
11 AMERICAN SMALL BUSINESS . 87 
* AMPRO COMPUTER INC...... 187 
12 APPLIED LOGIC SYSTEMS .... 9 


13 APPLIED MICRO TECH ...... 306 
14 АРНОТЕК...,.............. 302 
15 ARITY CORPORATION ....... 173 

* AST RESEARCH ,...,.... 240A-F 
16 ATI TECHNOLOGIES ...... T 


17 ATRON СОНР,;............. 18 
18 АТНОМС5............... ..53 
19 AUTOSKETCH nevre A 
21 AVOCET SYSTEMS INC. ... 142,143 
23 BAY TECHNICAL ASSOC. ..... 167 
24 BBN SOFTWARE.,...,..,, .,. 80 
* BINARY TECHNOLOGY INC... 302 
АБО DIE ру vae eR 270 
425 BIX/MICROBYTES 
26 BORLAND INT'L...., 
27 BORLAND INT'L. . 
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30 BORLAND INT'L............ сы 
31 BP MICROSYSTEMS. ........ 305 
* BUYER'S MART......... 292-300 
295 BYTE BITS...,...... EE 318 
* BYTE CIRCULATION . ........282 
* BYTE MARKETING. ,.., ..279 

* BYTE MARKETING ..... ..281 

* BYTE MARKETING ..,....... 283 

* BYTE MARKETING ..,....... 285 

* BYTE SUB. MESSAGE .. 240 
32 BYTEK CORPORATION ,... . 114 
33 B & B ELECTRONICS ., . 312 
34 B& C MICROSYSTEMS ..,..306 
35 B& C MICROSYSTEMS . 314 


36 CAD SOFTWARE.......4. ..86 
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37 САМЕТІСӨ......... ‚‚ 274 
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39 CANON USA „,............195 
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41 CANON U.S.A „,,,,,,,,.,.. 139 
42 CAPITAL EQUIPMENT........ 158 
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44 CENTRAL COMPUTER PROD. 302 
45 CENTRAL POINT SOFTWARE . 195 
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* CLEO ЗОҒТУУАВЕ,,,..... 77 


* CODEX CORPORATION ...... 193 
47 COEFFICIENT SYSTEMS ......44 
48 СОСПАТЕ..................302 
49 СОО!ТАТЕ.................. 314 

* COMB DIRECT MRKTG. CORP. . 259 
51 COMPETITIVE EDGE. .. 82 


52 COMPLETE РС.,,.„,-44.„,.. 59 
53 COMPUDATA TRANSLATORS. . 306 


54 COMPUSAVE , ,............. 303 
55 COMPUSERVE ............. 153 
56 COMPUSYSTEMS CORP. ,.... 183 


57 COMPUSYSTEMS CORP. ..... 183 
59 COMPUTER CASE CO. .......316 
* COMPUTER CONTINUUM .... 316 
60 COMPUTER FRIENDS ....... 304 
61 COMPUTER LIBRARY ....... 206 
62 COMPUTER PARTS GALORE . 
63 COMPUTER SURPLUS STORE 310 
64 COMPUTER VALLEY ........ 303 
65 COMPUTER WAREHOUSE ... 200 
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68 - Ir 1383 
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69 CURTIS INC. 
70 CUSTOM SOFTWARE SYSTEMS163 
71 C-COR ELECTRONICS ....... 218 
72 DALCO ELECTRONICS. ....... 302 
73 DATASOUTH COMP. CORP. .... 179 
74 DAYBREAK TECHNOLOGIES. . 184 
75 DAYBREAK TECHNOLOGIES . . 184 
82 ОС5...............--...... 306 
76 DICONIX ,.......... ... 100 


77 DIGITAL ' saco suas ci - BÀ 
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78 DISK WORLD II eS s 308 


79 DISKCOTECH.......,.......306 
80 DISKETTE CONNECTION..... 305 
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83 DRESSELHAUS COMP. PROD. 158 
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80 EVEREX 5ҮЗТЕМЕ........... 23 


95 FLAGSTAFF ENGINEERING . . . 242 
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97 FOSTER TECHNOLOGY ...... 308 
98 FOX SOFTWARE ............ 107 
99 GENOA SYSTEMS............ 51 
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105 GTEK INC. x oes Mes 190 
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223 ROSE ELECTRONICS. ....... 305 
224 ROYAL AMERICAN TECHN. ... 166 
225 SAFEWARE............ . 310 
226 SAI SYSTEMS LABS .,,.,.... 312 
228 SAITEK INDUSTRIES . 312 
227 SBT CORPORATION .... .. . 112 
229 SCR CORPORATION......... 314 
230 SEAGATE TECHNOLOGY ..... 144 
231 SEAGATE TECHNOLOGY..... 144 
233 SILICON SPECIALTIES . ....... 75 
234 SILICON SPECIALTIES ..... cache 


235 SOFTKLONE DISTRIBUTING... 26 
236 SOFTLINE CORPORATION .... 93 


237 SOFTRONICS............... 316 
238 SOFTWARE DEVLPMNT. SYS. . . 216 
288 SOFTWARE LINK, THE........ 19 
289 SOFTWARE LINK, THE........ 19 


240 SOLUTION SYSTEMS, 
* SOURCE TELECOMP. CORP.. .265 


243 SPECTRUM SOFTWARE. ..... 189 
244 SPRING CIRCLE TECHNLGY. . . .251 
245 SPSS \МС...,.............. 170 
246 SUBLOGIC CORP............. 25 
292 SUNTRONICS СО. INC. ..... . 301 
247 SYSTAT ІМС.............. ...253 
248 БҮЗТАГІМС................. 253 
249 S& W COMP. & ELECTR...... 166 
250 5-100 DIV. 696 CORP. ........ 317 
251 S-100 DIV. 696 CORP. naa Ad. 
252 TALKING TECHNOLO!  ...... 318 
253 TANDON.......... dre а 85 
254 ТАМПОМ....................85 
256 TELEX COMMUNICATIONS ..... 14 
257 TELEX COMMUNICATIONS ..... 14 
258 TIGERTRONICS.,,..,,.......86 
259 TIGERTRONICS, ...... 310 
260 ТІМЕШМЕ...............-.. 319 


* TINNEY, ROBERT GRAPHICS . 313 
* TINNEY, ROBERT GRAPHICS . 332 


* TOSHIBA AMERICA ІМС....... 272 
* TRANSEC SYSTEMS INC. .... 249 
296 TRI STATE COMPUTER....... 301 


261 TURNPOINT AMERICA .....,. 175 
262 T& T COMPUTER PROD.., ..312 
263 UNITED INNOVATIONS. . ...24 

5 UPS-DEPOT .., ТЕТ КЕТИ ТЕ .308 
264 USROBOTICS ‚‚...,+,›„.... 91 


265 USROBOTICS ........... icx 91 
285 VECTOR ELECTRONICS еа 277 
286 VECTOR ELECTRONICS......277 
266 VENTEL CORP........... ....13 


267 VICTORY ENTERPRISES ..... 308 
268 VOYETRA TECH ........... 316 
269 WAREHOUSE DATA ..... 155 
270 WAYTRON INT'L. IN - 264 


271 WELLS AMERICAN ,,........ 15 
272 WENDIN INC..... 2 
273 WENDIN ІМС............... . 212 
274 WESTERN DIGITAL ........ 88,89 
275 WESTERN DIGITAL ........ BB,89 


276 WHOLE EARTH ELECTRONICS . 231 
278 WINTEK СОНР.............. 316 
279 WINTEK СОНР................ 5 
280 WOODCHUCK INDUSTRIES .. 305 

* WORTHINGTON DATA SOLUTIONS239 


281 XELTEK...... arent] so. 318 
283 2ЕНІСОМ..,....».. ........ 305 
284 2\ЧОҢЦО................... 70 
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| | Е, Y В, Е | |) Also included іп this issue: 
Special Advertising Supplement to U.S. Subscribers 
с - RV | ( z г- from Priority One Electronics 


Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 
INTERNATIONAL ADVERTISING SECTION | REGIONAL ADVERTISING SECTION 426 LASER CONNECTION ..... 256B-7 456 LIGHTEK МІСВОСОМР. ,..2560-6 
No domestic inquiries please. 427 M.A.S. CORPORATION... .256B-B,9 * MCGRAW-HILL BOOKS .. . 2560-12 
Grentec NYermi-eaie d 428 PC АМЕНІСАМ...,.......256В-5 457 MEDIA SFTW. & SYSTEMS 2560-9 
* BYTE ВІТЅ.,............... 64N reater NYC/Tri-State Area 429 QUALITY MICRO........ 256B-11 458 M.A.S. CORPORATION, , .256D-4,5 
* BYTE MARKETING.......... 640 430 SOFTWARE MASTERS ....256B-3 * PO LINK sca: aeo eno i - 2560-2 
Я 401 CARTREX ............... 256А-1 
BYTE SUB. MESSAGE ....... 64M 431 TIMELINE ............... 256B-2 459 TIMELINE .............2560-10 
402 CARTREX a & RÀ ARN mos t en 256A-1 
500 CLUB АТ.,.;.............648С a 
502 COMPUADD NE o у dor 64E COMPS. FOR THE BLIND. .256A-2 
Қамы LE 403 CTX INTERNATIONAL ІМС..256А-4 | Pacific Northwest Southeast 
503 COMPUSENSE LTD.......... 64K 
504 CUT PRICE SOFTWARE ..... бам | 404 INNOVATIVE DATA TECH. ... 256А-2 
505 C.A.S. COMPUTER POINT... .64N * MCGRAW-HILL BOOKS ....256A-5 435 САВТНЕХ............... 256C-1 475 BULLDOG COMPUTER. . . 256E-2,3 
506 DIAMOND SOFTWARE di 64N 405 MEGAHERTZ "евреев и 256A-7 436 CARTREX Pee OR aE Pees 256C-1 476 CARTREX . ила M Mm rt i dis 256E-1 
507 EURO-LINK, INC есе TSAN 406 S S E PRODUC eue s. 256A-6 437 COMPONENT SYSTEMS, INC.256C-6 477 САНТВЕХ.,,............256Е-1 
508 EXPERT SYSTEMS oo. |. gat | 47575С..................256А-3 * COMPS. FOR THE BLIND .. 256C-8 | 478 KNAPCO................ 256Е-6 
509 FORMAT РС ШЕГУ 408 TRADEWINE \LS256A-6 438 DIAMOND SOFTWARE ..,.256C-4 * MCGRAW-HILL BOOKS... . 256Е-7 
510 GAMMA PRODUCTIONS ,...- 64H 409 TRI-STATE ( ..256А-4 439 ELCO COMPUTERS .,....256C-5 479 M.A.S. CORPORATION. . .256E-4,5 
еді. 410 ТІМЕШММЕ...............256А-8 440 KGB ENTERPRISES ,.....256С-2 480 ТІМЕМІМЕ.,,............256Е-В 
511 GREY MATTER.,........... 64G 
441 PACIFIC MICRO SYSTEMS. 256C-8 
erecta od Fu agb ъа 442 TATUNG SCIENCE & TECH 256C-6 
514 LOGIC PROGRAMMING ASSOC.64K Southern California Northeast 
443 THE PRINTER WORKS. ...256C-2 
515 MAGNETIC MEDIA .......... 64K Los Angeles/San Diego 444 WHITEWATER GROUP 256C-3 
526 MAYFAIR MICRO............ 64P MAD 465 САНТНЕХ.,,............ 256F-1 


517 MICROPROCESSOR ENG....64N | 415 BASIC COMPUTERS ..... 2568-12 | 445 Т'МЁЫМЕ...............256С6-7 | 466 CaRTREX............ ., 256F1 


518 M P D ASSOCIATES ...... . 64K 416 BYTE & FLOPPY COMP. INC.256B-12 * COALITION FOR LITERACY 256F-4 
527 NOKIA INFO. SYSTE! «4. 64А 417 САВТНЕХ............... 256B-1 Midwest * COMPUTER MUSEUM .... 256F-3 
519 PB ELECTRONICS .......... 64K 418 САНТНЕХ............... 256В-1 467 DEERFIELD DATA SYSTEMS256F-2 
520 RINGDALE PERIPHERALS ... 64N 419 COMPUTER APPLICATIONS 256B-12 451 707 COMPUTER SALES ... 2560-7 * MICROMINT ....... ан 256F-B 
* ROBERT TINNEY GRAPHICS . 64L 420 COMPUTER NOOK ...... 256B-12 452 ARLINGTON COMPUTER . , 2560-1 * MCGRAW-HILL BOOKS ...256F-7 
521 5ТАВТЕХ.,,,.,.,........... 64N * COMPS. FOR THE BLIND . . 256B-4 453 САНТНЕХ............... 256D-3 468 ОМЕР....,.............. 256F-2 
522 TRIANGLE ......... 64K 421 CTX INTERNATIONAL INC. . 256B-6 454 САНТВЕХ............... 2560-3 469 TRUE DATA PRODUCTS ... 256F-5 
523 ТВНҰҮМАХ.........-.........64М 422 EAGLE ELECTRONICS .... 256B-6 * COALITION FOR LITERACY 256D-8 470 ТІМЕШММЕ....,..........256Ғ-6 
524 VUMAN COMPUTER SYSTEMS 64K 423 EVERLEAD SYSTEMS, INC.256B-10 * COMPS. FOR THE BLIND . . 2560-6 
525 WARREN POINT INT'L LTD. .... 64J 424 INNOVATIVE DATA TECH. .. 256B-4 455 (ЕУСО......,.......... 2560-11 * Correspond directly with company. 


SUBSCRIBERS ONLY!* 


Use BYTE' Telephone Inquiry Processing System 


Using TIPS can bring product information as much as 10 days earlier. 


SEND FOR YOUR 1) If you are a new subscriber or have lost your I.D. card, circle #1 on the Reader Service 
SUBSCRIBER I.D. CARD Card; attach mailer label. We will immediately send your personal TIPS subscriber card. 


GET PREPARED Write your Subscriber Number, as printed on your Subscriber I. D. Card, in boxes in Step 5 below. 
(Do not add 05 to fill in blank boxes) 
Write numbers for information desired in boxes in Step 7b below. 
(Do not add 0% to fill in blank boxes.) 

CALL TIPS Now, оп a Touch-Ibne telephone dial: (413) 442-2668 and wait for voice commands. 


ENTER YOUR When TIPS says: "Enter Subscriber Number" 
SUBSCRIBER AND (Enter by pushing the numbers and symbols [4 or * enclosed in the boxes] on telephone pad 
ISSUE NUMBERS ignoring blank boxes) 

Enter Ą 00000000H ff 


When TIPS says "Enter magazine code & issue code" 


Enter (I (8) [E] F7] (8 @ 


ENTER YOUR When TIPS says "Enter (next) Inquiry Number" 
INQUIRIES Enter one inquiry selection from below (ignore blank boxes) 


Repeat 7a as needed (maximum 17 inquiry numbers) 


l 
2. 
8. 
4 
5 


END SESSION End session by entering [*] [*] [9] (I) 8 (8) 


Hang up after hearing final message 
If you are a subscriber and need assistance, call (603) 924-9281. 


If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-423-8912. 
*Domestic and Canadian Subscribers Only! 


334 BYTE * AUGUST 1987 


HEADER 
SERVICE 


To get further information on the products advertised in BYTE, fill 
out the reader service card by circling the numbers on the card that 
correspond to the inquiry number listed with the advertiser. This in- 
dex is provided as an additional service by the publisher, who 
assumes no liability for errors or omissions. 


* Correspond directly with company 


Index to Advertisers by Product Category 


Inquiry No. Page No. 
HARDWARE 

ADD INS 
6 ALPHA PRODUCTS, ......... 309 
* AST RESEARCH ......... 240A-F 
18 АТНОМС5....,...,›‹«„»‹„‹.. 53 
42 CAPITAL EQUIPMENT...,....158 
43 CAPITAL EQUIPMENT........ 250 
52 COMPLETE РС.............. 59 


88 ENGINEERS COLLABORATIVE 318 
89 EVEREX SYSTEMS.,,,.,,, ^^ 
90 EVEREX SYSTEMS..,,.... 
287 FORTRON CORPORATION. ... 134 
108 HERCULES COMPUTER TECH. 233 
109 HERCULES COMPUTER TECH. 233 
110 HERCULES COMPUTER TECH. 235 
111 HERCULES COMPUTER TECH. 235 
112 HERCULES COMPUTER TECH. 237 
113 HERCULES COMPUTER TECH. 237 
125 1О:ТЕ©Н rr “^^ 


* МІСНОМІМТ....-..........291 
179 NATIONAL INSTRUMENTS ....108 
185 ORCHID TECHNOLOGY ....... 36 
186 ORCHID TECHNOLOGY ....... 36 


189 OSBORNE MCGRAW-HILL... . 262 
200 PERSONAL COMP. SUPPT. GRP. 269 


203 PMI, ,.....„.„+.›„.4„.4„ь+ 227 
204 РМІ.,.-..-...-4ыы%4- eng 
214 QUA EUN „......„.„+„„....7Ё@ 
261 TURNPOINT AMERICA.. ...175 
285 VECTOR ELECTRONICS. ..,....277 
286 VECTOR ELECTRONICS...... 277 
268 VOYETRA TECH ............ 316 


284 МОВО осаде 7n 


DRIVES 


81 DISKSPLUS ........, ss. 2” 
230 SEAGATE TECHNOLOGY ..... 144 
231 SEAGATE TECHNOLOGY ..... 144 
258 ТІСЕНТНОМІС5.,,.......... °S 


HARDWARE PROGRAMMERS 


14 APROTEK. савана 709 
31 BP MICROSYSTEMS........ 


32 BYTEK CORPORATION ....... 114 
34 B& C MICROSYSTEMS ,..... 306 
35 ВАС MICROSYSTEMS ...,.. 3M 
104 GTEK INC. ааьан 19C 
105 GTEK ING: «usse es vs ... 19C 
143 LINK COMP. GRAPHICS ..,.. 71 


144 LOGICAL DEVICES . 
145 LOGICAL DEVICES .,,..,.... 
281 ХЕ1ТЕК...........„ эзе 


Inquiry No. Page No. 
INSTRUMENTATION 

37 CANETICS ................. 274 

* COMPUTER CONTINUUM .... 316 

86 Е1&$...,....„............ 316 

87 ELEXOR ІМС.....,........... 314 

143 LINK COMP. GRAPH ... 316 

168 MICROSTAR 1АВ5..,.....,. 7 

187 ORION INSTRUMENTS....... 160 

212 QUA ТЕСН.............. „-.305 


214 QUA ТЕСН.,.,,.,,..........7Ё 
221 REAL TIME DEVICES .,...., 


MASS STORAGE 


Gr CONTECH uasa Ek abe Eoo 314 
95 FLAGSTAFF ENGINEERING .. . 242 
96 FLAGSTAFF ENGINEERING. . .242 
120 IBEX COMP. CORP. ..,.,...., 306 
* MAXELL DATA PRODI 
191 OVERLAND DATA. .,... T2 
192 OVERLAND DATA. ..,..... 
195 PC HORIZONS..,...,.... 
205 PRECISION DAT. 
215 QUALSTAR COR 


МЕСЕ ЕЈ 


(S a aE a E a E E йу» 


MISCELLANEOUS 


33 ВАВ ELECTRONICS ........ 312 
45 CENTRAL POINT SOFTWARE . 195 
71 C-COR ELECTRONICS ,,,,,, ^*^ 
72 DALCO ELECTRONICS....... 302 
115 HITECH EQUIPMENT CORP... 308 
293 INES ОМВН.,.,............ 312 
122 INTEGRAND RESEARCH CORP. 256 


157 MERRITT COMP. PRODS...... 312 
175 MOUSE SYSTEMS ....... 140,141 
184 ОММІТНОМІХ...............39 
193 PARA SYSTEMS ,.,... ....21 
217 RADIO ЅНАСК.,,, ......... 169 
218 RADIO SHACK.............. CIV 


219 RAINBOW TECHNOLOGIES . , . . 310 
220 RAINBOW TECHNOLOGIES ;....92 
223 ROSE ELECTRONICS........305 
228 SAITEK INDUSTRIES LTD. .... 312 
256 TELEX COMMUNICATIONS .... 14 
257 TELEX COMMUNICATIONS .... 14 
259 ТІСЕНТНОМІС5.............310 


5 ЫР5-ОЕРОТ.,„..„........... 308 
267 VICTORY ENTERPRISES ..... 308 
278 WINTEK CORP. .,........... 316 
MODEMS/MULTIPLEXORS 

* CODEX CORPORATION .. .... 193 

* COMB DIRECT MRKTG.CORP. . 259 

97 FOSTER TECHNOLOGY ,.... 299 


106 HAYES MICROCOMPUTE 


Inquiry No. Page No. 
116 HOLOLINK TECHNOLOGY ....228 

* INTECTRA , ....... 
213 QUA ТЕСН.,,,............. 305 
244 SPRING CIRCLE ` OLOGY 251 
264 USROBOTICS ............... 91 
265 USROBOTICS .. .......... ™ 
266 VENTEL СОНР..,....,...» 


MONITORS 
7 AMDEK СОВР... 2, g1 
16 ATI TECHNOLOGIES .......,. 111 


172 MITSUBISHI ELECTRONICS. . .122 
173 MITSUBISHI ELECTRONICS. . .122 
* TOSHIBA AMERICA INC. ... , 42,43 
* TOSHIBA AMERICA ІМС....... 272 


NETWORK HARDWARE 


252 TALKING TECHNOLOGY .,,,. ^** 


274 WESTERN DIGITAL ........ 88,89 
275 WESTERN DIGITAL ........ 88,89 
PRINTERS/PLOTTERS 


3 ADDMASTER ..,....»»......-314 
* ALPS AMERICA .,,,,.... 64Q-AB 


* AST RESEARCH ...... .., 240A-F 
23 BAY TECHNICAL ASSOC...... 167 
38 CANON Ц.5.А............... 194 


39 CANON М.5.А.,,........»... 195 
44 CENTRAL COMPUTEI OD.. .302 


46 CITIZEN АМЕНІСА........... ‚17 
73 DATASOUTH COMP. CORP.....179 
76 О!СОМХ.,,.,,„,,,......... 100 


83 DRESSELHAUS COMP. PROD...158 
119 HOUSTON INSTR/AMETEK .... 27 
* ІВМ СОНР.,.....».........66,67 
183 NEC INFORMATION SYS...... Clil 
263 UNITED INNOVATIONS........ 24 
283 2ЕНІСОМ.,.,...»..».-..... 305 


SCANNERS/DIGITIZERS 


77 DIGITAL VISION.............. 84 
* WORTHINGTON DATA SOLNS. . . 239 


SYSTEMS 
* AST RESEARCH ......... 240A-F 
18 АТНОМ!С5.,................ 53 


21 AVOCET SYSTEMS INC. . .. 142,143 
* BINARY TECHNOLOGY INC. .... 302 


51 COMPETITIVE EDGE .,.,..... 82 
61 COMPUTER LIBRARY ....... 20€ 
117 HONEYWELL KEYBOARD DIV. . 95 
290 KILA STSTEMS ............. 194 
159 MICROGRAFX . iiu. 


Inquiry No. 


182 NEC HOME ELECTR. USA . . 20,21 
196 PCPRIME SYSTEMS ........308 
197 PC'S ЦМІТЕО,..........4... 8/8 
198 PC'S LIMITED . . 10,11 
216 QUBIE' ...... uoles ea ees. 199 


226 SAI SYSTEMS LABS ......... 312 
292 SUNTRONICS СО. INC. ...... 301 
253 ТАМООМ.,,......».»..».....85 
254 ТАМООМ..,........ .........85 
270 WAYTRON INT'L. INC......... 264 
271 WELLS AMERICAN ........... 15 


276 WHOLE EARTH ELECTRONICS . 231 


TERMINALS 


137 KEA SYSTEMS ІТС,.,,.,,....310 


SOFTWARE 


APPLE2/MAC LANGUAGES 


150 MANX SOFTWARE SYSTEMS . 159 
151 MANX SOFTWARE SYSTEMS . 191 


APPLE2/MAC UTILITIES 


280 WOODCHUCK INDUSTRIES .. 305 


ATARI/AMIGA LANGUAGES 


2 АВб5ОЕТ........++++»..... 274 
26 BORLAND INT'L... eerren- : 255 
27 BORLAND INT'L. ‚...255 


29 BORLAND INT'L. ,.......... СЇ 
30 BORLAND INT'L. ,.,,... (Cili 


IBM/MS-DOS APPLICATIONS— 
Business/Office 


24 BBN SOFTWARE ............80 
48 СОСОТТАГЕ.,,........... ..302 
49 COGITATE... 
68 СӨІ.,....,..»..,»»».-.-.- 133 
74 DAYBREAK TECHNOLOGIES . . 184 
75 DAYBREAK TECHNOLOGIES . . 184 
98 FOX SOFTWARE ...........- 107 


* LOTUS DEVELOPMENT ....... 129 
* LOTUS DEVELOPMENT ...... 131 
177 МАМТЦИСКЕТ................39 
178 NANTUCKET ........ ....... 39 
180 NATURAL MICRSYSTEMS CORP156 
194 PATTON & PATTON .........,. 22 


199 PECAN SOFTWARF SYSTEMS 205 
* RAIMA CORP...... 
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from Priority One Electronics 


Inquiry No. Page No. 
227 SB T CORPORATION ......,.112 
229 SCR CORPORATION........ 314 


* WORTHINGTON DATA SOLNS. .. 239 


IBM/MS-DOS APPLICATIONS — 
Miscellaneous 

“ TRANSEC SYSTEMS INC. .... 249 
IBM/MS-DOS APPLICATIONS — 
Sclentific/Technical 


B5 ECOSOFT ...... T — 30 


118 HORSTMANN ‚...174 
154 МАТН5ОЕТ..................47 
201 PERSONAL ТЕХ.,..,......... 94 
243 SPECTRUM SOFT ..... 189 
245 SPSS |МС...............-.. 170 
247 SYSTAT INC..... daenusonsan! 253 
248 SYSTAT INC............ .....253 


IBM/MS-DOS APPLICATIONS— 
Word Processing 


118 HORSTMANN SOFTWARE..... 74 
132 ІНІ RESEARCH ........... 314 
161 MICROPRO INT'L. ........... 115 


IBM/MS-DOS—CAD 


11 AMERICAN SMALL BUSINESS . 87 
19 AUTOSKETCH 


twee rarer ereens 71 


36 CAD SOFTWAF suare B6 
154 МАТН5ОЕТ..................47 
277 PROTEUS TECHNOLOGY ! ..83 
279 WINTEK CORP. ........ TE: 


IBM/MS-DOS COMMUNICATIONS 


* CLEO SOFTWARE............ 77 
47 COEFFICIENT SYSTEMS ...,..44 
82 ОС5..................... 306 

103 СААҒРОІМТ. ............... 274 
136 KEA SYSTEMS LTD...,.......310 
139 KORTEK INC. ...,......... 55-57 


235 SOFTKLONE DISTRIBUTING . . . 26 
227 $ОРТАОМ!С5...... ........ 316 


IBM/MS-DOS—LAN 


150 MANX SOFTWARE SYSTEMS . 159 
151 MANX SOFTWARE SYSTEMS . 191 
288 SOFTWARE LINK, THE........ 19 
289 SOFTWARE LINK, THE........ 19 


IBM/MS-DOS—LANGUAGES 


12 APPLIED LOGIC SYSTEMS .... 90 


15 ARITY CORPORATION ....... 173 


Inquiry No. Page No. 
297 DIGITALK ІМС...............267 
107 HCR CORP os oer uere 284 
142 LIFEBOAT ASSOCIATES ...... 157 
152 MARK WILLIAMS CO.......... 29 

* MICROSOFT CORP. ......,...69 
166 MICROSOFT CORP. .,... .165 
167 MICROSOFT CORP. ....,..,. 165 

* MICROSOFT СОР" , 176A-D 
174 MIX SOFTWARE............. 217 
207 PROGRAMMER'S SHOP ..... 245 


209 PROSPERO SOFTWARE LTD. . 310 


IBM/MS-DOS—UTILITIES 


17 ATRON СОНР................18 


68 CSI.... ro 133 
69 CURTIS ІМС. „а.а, 318 


70 CUSTOM SOFTWARE SYSTEMS163 
101 GOLDEN BOW SYSTEMS .... 302 
102 GOLDEN BOW SYSTEMS .... 306 
114 HERSEY MICRO CONSULTING . 192 


123 INTELEISOFT ovs Sess s 76 
142 LIFEBOAT ASSOCIATES ...... 157 
153 MARK WILLIAMS CO.......... 31 
207 PROGRAMMER'S SHOP ..... 245 


208 PROGRAMMER'S SHOP .....247 
224 ROYAL AMERICAN TECHN. ... 166 
238 SOFTWARE DEVLPMNT. SYS. . . 216 
240 SOLUTION SYSTEMS........ 249 
280 WOODCHUCK INDUSTRIES .. 305 


OTHER APPLICATIONS — 
Miscellaneous 
246 SUBLOGIC СОНР............25 


OTHER APPLICATIONS— 
Scientitic/ Technical 


85. ЕСО5ОКЁЕТ........ pue --.. 30 


OTHER—UTILITIES 


* AMPRO COMPUTER INC.... . .187 
150 MANX SOFTWARE SYSTEMS . 159 
151 MANX SOFTWARE SYSTEMS . 191 


M uL ORDER/RETAIL 


4 ADVANCED COMPUTER PROD.307 
10 AMERICAN SEMICONDUCTOR 72,73 


13 APPLIED MICRO TECH ...... 306 
* BUYER'S MART....,....292-300 
* CALIFORNIA DIGITAL ........ 311 

51 COMPETITIVE EDGE ......... 82 


Inquiry No. Page No. 
54 СОМРИО5АУЕ..,„',..,.......303 
56 COMPUSYSTEMS CORP. ..... 183 
57 COMPUSYSTEMS CORP ..... 183 
60 COMPUTER FRIENDS .,..... 304 
62 COMPUTER PARTS GALORE . . 82 
63 COMPUTER SURPLUS STORE . 310 
64 COMPUTER VALLEY ........ 303 
65 COMPUTER WAREHOUSE ... 200 
66 COMPUTER WAREHOUSE ... 200 


78 DISK WORLD INC. ..,...... 308 
79 DISKCOTECH....-,.....4...306 
80 DISKETTE CONNE Ns iix 305 
58 ОІ5КМАЗ5ТЕН.,.,...........302 
84 DYNAMIC ELECTRONICS CO. , . 308 
* HARMONY COMPUTERS...... 78 
121 1С. ЕХРНЕ5$5............... 312 
126 JADE COMPUTER....... 322,323 
127 JAMECO ELECTRONICS. . 320,321 
128 JOR INSTRUMENTS .,..,....49 


129 J D R MICRODEVICES ‚.. 324,325 
130 J ОН MICRODEVICES. .. .326,327 
131 JOR MICRODEVICES ... 328,329 


134 J&R MUSIC WORLD..... ‚..132 
155 MEAD COMPUTER .......... 315 
156 МЕСА$5ОЕТ................ 314 
158 MICROCOM SYSTEMS........ 28 


162 MICROPROCESSORS UNLTD. . 308 
163 MICROSERVE ,............. 196 
169 MICROWAY . .. ‚...116 
170 MICROWAY ............ s.. 110 
171 MINORITY HIGH TECH IND. .. 252 
202 PINECOM COMPUTER INC. .. 304 
141 PROGRAMMER'S PARADISE. .287 


210 РО. 510..............-.....316 
2H "LES зер рау qux 151 
233 SILICON SPECIALTIES........ 75 
234 SILICON SPECIALTIES .. ...... 75 
236 SOFTLINE CORPORATION .... 93 
249 S& W COMP & ELECTR. ..... 166 
250 5-100 DIV. 696 CORP. ........ 317 
251 5-100 DIV. 696 CORP. ........ 317 
260 TIMELINE............. Еи 319 
296 TRI STATE COMPUTER....... 301 
269 WAREHOUSE DATA .......... 155 


DESKTOP PUBLISHING 


40 CANON М.Б.А............... 138 
41 CANON U.S.A.... ... 139 
99 GENOA SYSTEMS ...........51 
146 LOGITECH ..... TTD 
147 LOGITECH . .. 61 
148 ІЮСІТЕСН................. 63 


Inquiry No. 


149 LOGITECH i sans xn he 63 
* LOTUS DEVELOPMENT. ....34,35 


OPERATING SYSTEMS 


135 KADAK PRODUCTS. ......... 284 
291 QUANTUM SOFTWARE SYS. LTD. 98 
262 T & T COMPUTER PROD...... 312 
272 WENDIN ІМС.......... ....212 
273 WENDIN INC.. ............212 


ON-LINE SERVICES 


„1+ 2] 5 |), ааа ee eet 270 
425 BIX/MICROBYTI ......... 271 
55 COMPUSERVE ,,.........-. 153 


* SOURCE TELECOMP. CORP... .265 


EDUCATIONAL/ 
INSTRUCTIONAL 
295 BYTE BITS...... РИИ" 318 
* BYTE CIRCULATION....,... .282 
* BYTE MARKETING . . . 279,281,283 
* BYTE MARKETING .......... 285 
* BYTE SUB. MESSAGE . ...... 240 
124 INTERFACE GROUP. ........ 289 
164 MICROSERVE .............. 196 


188 OSBORNE MCGRAW-HILL .... 162 
190 OSBORNE MCGRAW-HILL, ... 275 


MISCELLANEOUS 
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INTRODUCING THE Б NWRITER POXL, 


Fasten your seatbelts. The new Pinwriter" POXL 
printer from NEC is about to take off. 

It cruises at 400 characters per second in draft 
mode, 140 characters per second in letter quality mode. 


Which means it can really МЕС PRINTERS. THEY ONLY STOP 
make those business ісі- WHEN YOU WANT THEM TO 
ters fly. In fact, no other . 
24-pin printer is faster. 
NU. Апа because it uses a 24-ріп printhead and a multistrike film 
sample from the Pinwriter P9XL printer. ribbon —the same kind that's used in typewriters and letter-quality printers - 
the POXL also delivers better print quality than its competitors. It even prints in color. 
But it's not limited to letters. The Pinwriter POXL is a true multi-purpose printer that can fly through 
payroll, invoices, continuous forms, multi-part forms – just about any business or office application. 
Best of all, it's from NEC ће world's largest manufacturer of 24-pin printers. The company that 
consistently offers you the highest reliability ratings in the industry. (You can expect your РЭХІ to run for five 
years before it might need a repair.) 


So don't waste any more time. Fly down to your nearest dealer and 
ask to see the new Pinwriter POXL. Or call NEC at 1-800-343-4418 (in MA, 


(617) 264-8635). Or if you prefer, write to NEC Information Systems, Dept. 
1610, 1414 Massachusetts Ave., Boxborough, MA 01719. NEC 


САС ~ ч NEC Information Systems, Inc. 
Inquiry 183 


It's our fastest 
printer yet. 


Tandy Computer 
Accessories: — 
Because there is 
no better value." 


Tandy Power Switching System 


Get total control plus 
power protection 
for only $79.95 


А computer system can get away from you. 
The power needs of external disk drives, a 
modem, printer, monitor and CPU can cre- 
ate a snarl of wires, and inconveniently lo- 
cated power switches actually make your 
system harder to use. 


TAND) 


aut “. а” EN 
ps. t циа йз» 
3% b 


The Tandy Power Switching System gives 
you control. It *onsolidates all of your power 
needs into one convenient unit. This six- 
outlet power controller places your entire sys- 
tem at your fingertips. 


In addition, you get full power-line noise 
filtration, plus full common and differential 
mode spike protection. This reduces the 
chance of file damage or ‘‘glitches’’ caused 
by common voltage spikes. For more protec- 
tion, the system includes a circuit breaker. 


The Power Switching System acts as a 
monitor base, and even swivels to provide 
the best viewing angle. To give you added 
flexibility, there's a long-reaching 10-ft. 
power cord. 


Take control. Visit your local Radio Shack 
or Radio Shack Computer Center and see 
the Tandy Power Switching System today. 


Radie Shaek 


—— —— — M—  — '—M—————————— Á'——————ss M ——————————————)Hná——ÁÁ J!———áÀ—HÓÜ—M 
Price applies at Radio Shack Computer Centers and participating 
stores and dealers. Computer and Monto: sold separately. C O M P U T E R C t N T E R S 
A DIVISION OF TANDY CORPORATION 
Inquiry 218 


